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a  depth  before! 


WILLIAM  BEEBE,  the  renowned  naturalist  who  dares  to 
do  spectacular  prospecting  in  the  ocean  depths,  has 
descended  in  a  cast  steel  sphere  to  observe  ocean  life  at 
a  sub-surface  depth  of  1426  feet.  In  one  test  the  empty 
sphere  was  lowered  to  a  depth  of  2400  feet.  Dr.  Beebe’s 
associate,  Otis  Barton,  who  designed  this  "Bathysphere," 
writes  us  as  follows: 


October  I,  1930 

The  Okonile  Coble  Co. 

Dear  Sirs.- 

lasf  year  you  made  me  3000  ft.  of  electric  cable 
for  the  bathysphere,  in  which  Wm.  Beebe  and  I 
descended  1426  ft,  into  the  sea.  No  light  has  shone 
at  such  a  depth  before.  Telephone  and  light  com¬ 
munications  were  maintained  over  your  cable 
perfectly. 

I  thought  you  might  like  the  enclosed  photos  for 
advertising. 

Yours  truly, 

ISignedI  Otis  Barton 


The  3000  ft.  cable  mentioned  contained  two  No.  8  A.W.G. 
conductors  to  operate  the  powerful  lights  and  two  No.  14 
A.  W.  G.  conductors  for  the  telephone,  all  insulated  with 
OKONITE.  A  5-32" sheath  of  OKOCORD  protected  every¬ 
thing  from  the  unknown  strains  of  this  unusual  service  in¬ 
cluding  hydraulic  pressure  of  over  1000  lb.  per  square  inch. 

Once  again,  OKONITE  and  OKOCORD  demonstrate 
their  ability  to  do  the  unusual  unusually  well. 


ELI-XTKiC.XL  WOULD— Dcccnihcr  6,1930 


ELECTRICAL  WORLD 

for  the  Week  Ending 

December  6,  1930 


The  yoverumcnt  has  the  principal 
ohliiiation  in  safeguarding  the 
interests  of  navigation  and  fed¬ 
eral  properties,  but  in  other 
respects  the  control  of  nater- 
pozeer  development  is  largely  i? 
matter  of  state  interest.  This 
invoh'es  dual  authority  and  state 
and  federal  agencies  must  prop¬ 
erly  supplement  and  not  duplicate 
each  other. 

R.  L.  WILBUR. 

Acting  Chairman 
Federal  Power  Commission. 


-A.  S.  M.  E.  in  annual  meetings 
in  New  York.  Of  special  interest 
to  electrical  men  were:  discussions 
of  power^  interchanfie  with  indus¬ 
trial  plants  and  experiences  in 
operating  exclusively  1 ,200-lb. 
stations — pgs.  1039,  1044. 

-California  commissioner  irate 
over  rate  reductions,  voted  by 
State  Railroad  Commission  for 
Los  Angeles  Gas  &  Electric,  see¬ 
ing  them  as  confiscatory.  View¬ 
ing  general  situation  askance,  he 
foresees  “an  era  of  regulation  by 
the  courts” — p.  1028. 


Hydro  questions  for  states  to  decide, 

says  Secretary  Wilbur 

A.S.M.E.  tackles  unemployment  problem 

at  annual  meeting 


-President  addresses  Congress. 
In  message  to  legislators  he  advo¬ 
cates,  among  other  things,  com¬ 
pletion  of  Muscle  Shoals  legisla¬ 
tion.  Earlier  pronouncement  on 
regulation  of  interstate  power 
reapproved — p.  1027. 

-Niagara  Falls  Power  objects 
to  increased  levy  by  state  board 
for  water  diverted  for  power  pro¬ 
duction.  Writ  of  certiorari  halts 
rental  increase.  Yes,  an  investiga¬ 
tion  to  follow  as  usual — p.  1028. 

-Scientific  sleet-melting  rules 
to  eliminate  the  guesswork  in 
clearing  winter  -  grasped  lines! 
This  sort  of  thing  may  or  may  not 
tend  to  make  an  operator’s  life  a 
happy  one — p.  1053. 


-Engineers  fight  unemployment 
problem  as  Arthur  Woods  of  the 
President’s  committee  urges  at 
A.S.M.E.  annual  meeting  that 
constructive  measures  be  adopted 
at  once — p.  1025. 

-Industrial  •  utility  substations 
are  a  mutual  problem  in  service, 
investment  and  operating  costs. 
Co-operation  needed  here  too  if 
there  is  to  be  maximum  satisfaction 
to  contracting  parties — p.  1048. 

-Artificial  sunlight  now  here. 

At  a  Chicago  radio  broadcasting 
studio,  dual-purpose  lighting,  in¬ 
stalled  where  natural  light  is 
excluded,  marks  a  long-predicted 
step  in  the  progress  of  our  high¬ 
speed  civilization — p.  1035. 


NEWS 


OF  THE  WEEK 


A 


States'  Responsibility  Is  Stressed  by 
Federal  Power  Board 


("CONTROL  over  water-power  de- 
^  velopments  is  declared  to  be  primar¬ 
ily  a  responsibility  of  the  individual 
states  in  the  annual  report  of  the  Federal 
Power  Commission  just  made  public  by 
Ray  Lyman  Wilbur,  Secretary  of  the 
Interior  and  acting  chairman  of  the 
commission.  The  report  cites  com¬ 
plaints  made  by  state  authorities  that 
the  government  in  some  instances  has 
been  inclined  to  encroach  upon  the 
rightful  field  of  state  activity  to  such 
extent  that  confusing  duplication  of 
authority  occurs. 

In  this  connection  the  report  main¬ 
tains  that  “clearly  the  government  has 
the  principal  obligation  in  safeguarding 
the  interests  of  navigation  and  the  fed¬ 
eral  properties  that  may  be  affected  by 
water-power  projects,  hut  in  other  re¬ 
spects  the  control  of  these  developments 
is  largely  a  matter  of  state  interest. 
Since  this  situation  involves  a  consider- 
al)le  degree  of  dual  authority,  there  are 
present  the  elements  of  possible  con¬ 
flict  and  confusion  which  might  seri¬ 
ously  impede  desirable  developments  un¬ 
less  the  state  and  federal  agencies  find 
a  basis  whereby  each  may  properly  sup¬ 
plement  and  not  duplicate  the  other.” 

The  total  capacity  of  all  the  licensed 
plants  which  have  been  completed  and 
placed  in  service  now  amounts  to  2,608,- 
868  hp.  This  capacity  is  equivalent  to 
about  24  per  cent  of  all  the  hydro  capac¬ 
ity  and  slightly  less  than  6  per  cent  of 
the  total  generating  capacity  in  public 
utility  service  throughout  the  country. 
About  80  per  cent  of  all  the  capacity 
operating  under  Federal  Power  Com¬ 
mission  license  is  confined  to  four  states 
— Alabama,  California,  Maryland  and 
New  York.  In  27  states  there  are  no 
plants  whatever  operating  under  the 
authorization  of  the  act. 


Even  in  the  regions  of  abundant 
water-power  resources,  says  the  report, 
the  steam-electric  plant  is  assuming  a 
position  of  rapidly  increasing  impor¬ 
tance  and  demonstrating  its  capacity  to 
compete  on  even  terms  with  hydro 
power.  The  production  statistics  for 
1929  show  for  the  first  time  in  ten  years 
a  failure  of  hydro  power  to  record  a 
gain  in  output.  During  the  same  period 
the  energy  manufactured  by  fuel  plants 
increased  nearly  10,000,000,000  kw.-hr. 
Preliminary  figures  show  that  1930  will 
about  equal  the  1929  output,  but  the 
proportion  generated  from  water  power 
will  probably  be  even  less  owing  to 
widespread  droughts  and  the  trend 
toward  fuel-using  plants. 

Relative  to  the  growing  use  of  elec¬ 


tricity  the  commission  states:  “The  new 
census  figures  have  made  possible  for 
the  first  time  since  1920  reliable  calcula¬ 
tions  of  the  per  capita  production  of 
electricity.  These  statistics  strikingly 
demonstrate  the  extent  to  which  all  sec¬ 
tions  of  the  country  are  making  wider 
use  of  electric  power.  For  the  country 
as  a  whole  the  per  capita  demand  has 
more  than  doubled  in  the  last  decade,  in¬ 
creasing  from  391  kw.-hr.  in  1920  to 
800  kw.-hr.  in  1930.  From  the  standpoint 
of  water-power  development,  it  is  sig¬ 
nificant  that  in  general  the  regions  hav¬ 
ing  the  highest  per  capita  consumption 
are  also  those  in  which  a  large  propor¬ 
tion  of  the  energy  is  generated  from 
water-power  sources.”  On  the  other 
hand,  the  report  continues,  the  modern 
steam-electric  .station  now  offers  keen 
competition  with  the  hydro-electric 
plant,  and  with  the  wide  distribution  of 
cheap  fuel  supplies  the  cost  of  prcxluc- 
ing  electrical  energy  has  been  equalized 
throughout  the  country  to  a  consider¬ 
able  extent. 


New  River  ^^Minor  Project’* 
License  to  Wait  on  Court 

No  “minor  project”  license  for  a  site 
on  the  New  River,  in  Virginia,  was 
issued  by  the  Federal  Power  Commis¬ 
sion  to  the  Appalachian  Electric  Power 
Company  when  the  matter  reached  it  in 
due  course  on  November  25.  Secretaries 
Wilbur  and  Hyde  met — the  third  mem¬ 
ber  of  the  commission.  Secretary 
Hurley,  being  away  from  Washington — 
and  determined  to  withhold  the  license. 
Chairman  Wilbur  explaining  that  this 
w'as  done  so  as  to  get  a  final  decision 


T  T  T 


SPREADS  ULTRAVIOLET  SPECTRUM  FOR  STUDY 


With  this  large  monochromator  using  7-in.  lenses  and  5-in.  prisnu  of 
clear  fused  quarts  E.  E.  Free  has  been  able  to  spread  the  ultrai’iolet 
spectrum  behveen  2,200  and  4,000  Angstroms  oi'cr  13  in.,  so  that  the 
indu'idual  veavc  lengths  may  be  isolated  for  indiindual  study  and 

e.vperimentation. 
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TO  BE  DISASSEMBLED  AND  SHIPPED  TO  RUSSIA 


from  the  courts  on  the  legal  points  in¬ 
volved  in  the  situation. 

The  company  is  said  to  have  contem¬ 
plated  starting  construction  without  a 
license,  the  commission  then  pre¬ 
sumably  seeking  an  injunction  against 
it.  After  a  conference  with  Depart¬ 
ment  of  Justice  officials,  representatives 
of  the  Appalachian  Electric  Power 
Company  are  reported  to  doubt  justifi¬ 
cation  for  starting  such  construction. 

There  had  been  much  agitation  in 
political  and  newspaper  circles  against 
the  issuance  of  the  “minor  project” 
license,  application  for  which  was  based 
upon  Attorney-General  Mitchell’s  de¬ 
cision  that  the  Federal  Power  Com¬ 
mission  had  no  jurisdiction  over  de¬ 
velopments  on  non-navigable  tributaries 
of  a  navigable  river  except  in  so  far 
as  such  developments  might  interfere 
with  navigation  on  the  main  stream, 
and  that  therefore  the  commission  could 
not  review  or  upset  the  company’s  state¬ 
ment  of  pre-license  costs.  This  inter- 
j)retation  of  the  water-power  act  would, 
in  the  opinion  of  the  critics  of  the 
Attorney-General’s  finding,  destroy  the 
efficiency  of  the  legislation.  (See 
Electrical  World,  October  25,  page 
760.)  The  commission’s  own  counsel, 

Charles  A.  Russell,  shares  this  view. 

Executive  Secretary  Bonner,  on  the 
other  hand,  holds  that  regulation  can  be 
safely  and  properly  intrusted  to  the 
states  concerned.  A  point  made  by  the 
opponents  of  the  license  was  that  so 
important  a  document  should  not  be 
issued  by  the  present  commission,  which 
will  pass  out  of  office  as  soon  as  the 
Senate  confirms  President  Hoover’s  new  workers  willing  to  work,  but  no  one 
nominees.  has  yet  solved  the  problem  of  how  to 

bring  them  together.  He  discussed  a 
”  number  of  tangible  plans,  some  of  which 

have  already  been  proved  by  years  of 
use,  such  as  the  Procter  &  Gamble 
profit-sharing  plan,  the  employees’  fund 
of  Leeds  &  Northrop  of  Philadelphia 
and  somewhat  similar  plans  operated 
by  the  Brown  &  Bailey  Paper  Box 
Company  and  the  Dennison  Manufac¬ 
turing  Company.  Colonel  Woods  re¬ 
ferred  also  to  the  unemployment  plan 
recently  inaugurated  by  the  General 
Electric  Company,  the  starting  date  of 
which  was  advanced  to  meet  the  emer¬ 
gency.  He  said  in  part: 

This  problem  of  unemployment  is,  in  one 
sense,  a  problem  of  human  relations.  It  is 
a  problem  to  which  the  mind  of  the  engi¬ 
neer  can  be  addressed  with,the  expectation 
of  practical  results.  It  is  my  own  belief 
that  if  the  engineers  of  America  could 
apply  the  same  degree  of  trained  intelli¬ 
gence  to  this  problem  of  the  stabilization 
of  American  industry  that  they  have  in 
the  past  to  the  expansion  of  American 
industry,  we  should  march  a  very  long 
way  onward  toward  the  regularization  of 
employment.  That,  in  a  word,  is  the  chal¬ 
lenge  of  this  emergency  to  the  engineers. 

We  must  be  fundamental  enough  in  our 
thinking  to  realize  the  necessity  of  trying 
to  find  out  what  started  this  economic 
typhoon.  Collectively  we  must  seek  the 


This  rotor  spider,  measuring  29  ft.  6  in.  in  diameter,  5  ft.  8  in.  in  height 
and  weighing  9dj  tons,  is  part  of  the  hydro-electric  equipment  now 
under  construction  at  the  Schenectady  works  of  the  General  Electric 
Company  for  the  Soviet’s  Dnieper  River  plant.  The  rim  of  this 
“ pimvhecl,”  which  is  here  shown  upside  down,  will  travel  at  the  rate  of 
100  miles  per  hour. 


reasons.  Our  industrial  system  finds  itself 
in  a  grave,  stupid  and  anomalous  situation. 
I  submit  that  industrialists,  economists,  en¬ 
gineers  and  statesmen  should  now  address 
themselves  wholeheartedly  to  the  correc¬ 
tion  of  this  stupid  situation,  with  a  fixed 
determination  to  stay  on  the  job  until  it  has 
been  mastered. 


Ensineers  Back  Effort 
to  End  Unemployment 

A  plea  for  co-operation  made  by 
Colonel  Arthur  Woods,  head  of  the 
President’s  emergency  committee  on 
unemployment,  to  the  American  So¬ 
ciety  of  Mechanical  Engineers,  at  its 
annual  meeting  in  New  York  this 
week,  led  the  society  to  appoint  imme¬ 
diately  a  committee  of  five  members 
who  will  conduct  a  nation-wide  inves¬ 
tigation  to  ascertain  how  some  em¬ 
ployers  have  stabilized  employment  dur¬ 
ing  |)eriods  of  depression.  This  action 
will  bring  into  play  the  efforts  of  the 
■  ntire  engineering  profession  under  the 
direction  of  the  American  Engineering 
Council,  which  embraces  about  30  na¬ 
tional  and  local  engineering  associations. 

Colonel  Woods  emphasized  the  neces¬ 
sity  of  finding  the  ultimate  cause  of 
industrial  depression  rather  than  merely 
trying  to  remedy  specific  symptoms. 
He  pointed  out  that  there  are  abundant 
plant  and  facilities,  and  abundance  of 
capital  and  an  abundance  of  idle 
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coiniiion  stock  of  the  Georgia  Railway 
&  Power  Company,  which  was  later 
consolidated  with  the  Georgia  Power 
Company  and  carried  this  stock  at  $230 
a  share.  Before  acquisition,  the  Georgia 
Railway  &  Power  Company  carried  the 
stock  at  $115  a  share.  The  higher  val¬ 
uation  was  j)laced  on  the  stock-for- 
stock  exchanges  in  connection  with  the 
merger,  it  was  declared.' 

This  difference  in  common  stock  val¬ 
uation,  which  resulted  in  an  appreciation 
of  more  than  $28,000,000,  was  accom- 
I)lished  by  exchanging  the  shares  of 
Georgia  Railway  &  Power  for  .shares 
of  the  Southeastern  company,  the  testi¬ 
mony  revealed. 

One  of  the  high  points  in  Mr.  Dicker- 
man’s  testimony  vv'as  his  complimentary 
description  of  the  sy.steniatic  utilization 
by  the  company  of  hydro  facilities 
when  available  and  the  speeding  up  of 
steam  generation  when  river  flow  is 
at  a  minimum. 

In  the  last  few  years,  Mr.  Dickerman 
stated,  there  have  been  several  rate 
reductions  effected  by  the  company,  and 
in  each  instance  he  noted  the  rate 
reduction  was  followed  by  a  consider¬ 
able  increase  in  the  amount  of  energy 
consumed.  Rates  for  domestic  service 
and  for  commercial  light  and  power, 
he  remarked,  are  uniform  all  over  the 
territory  served  by  the  Georgia  I’ower 
Company. 

T 

Binshamton  Sale  Approval 
Reaffirmed  by  Commission 

Xew  York  State’s  Public  Service 
Commission  has  reaffirmed  its  order 
of  last  year  consenting  to  the  transfer 
of  the  franchises,  works  and  system  of 
the  Binghamton  Light,  Heat  &  Power 
Company  to  the  Xew  York  State  hdec- 
tric  &  Gas  Corporation, 

The  two  companies  petitioned  the 
commission  last  year  for  consent  to 
the  transfer  of  the  jjroperty  of  the 
Binghamton  company  to  the  Xew  York 
State  corporation.  The  commission  is¬ 
sued  an  order  granting  the  petition  and 
consenting  to  the  proposed  transfer. 

.\fter  the  issuance  of  the  commi>- 
sion’s  order  the  proceeding  was  re- 
ojHMied  because  of  complaints  by  mi¬ 
nority  stockholders  of  the  Binghamton 
company. 

The  rehearings  in  the  case  were  held 
( r.LECTRiCAL  WoRLD,  Xoveiiiber  22. 
page  939)  and  proof  was  presented  to 
show  that  the  stockholders  were  no¬ 
tified  of  the  meeting  at  which  the 
transfer  was  approved  and  that  the 
meeting  was  duly  held.  Other  evidence 
was  presented  to  show  the  legality  of 
the  proceeding  and  made  i)art  of  the 
record  in  the  case.  Questions  arose  as 
to  conflicting  rights  of  majority  and 
minority  stockholders,  but  over  these 


matters  the  commission  has  decided 
that  it  has  no  jurisdiction,  taking  the 
position  that  it  is  not  a  court  of  equity 
and  that  these  stockholders  will  have 
to  resort  to  a  court  of  law  for  an 
adjudication  of  their  contentions  The 
commission  therefor  reaffirmed  its  pre¬ 
vious  order  and  assures  that  the  trans¬ 
fer  of  the  Binghamton  company's  prop¬ 
erty  to  the  New  York  State  corporation 
is  in  accordance  with  law  and  is  a  valid 
transfer. 

▼ 


BIG  EQUIPMENT 
FOR  SEATTLE 


The  diameter  of  this  steel-plate 
penstock  “V,"  belonging  to  Seattle’s 
Diablo  Dam  on  the  Skagit,  is  19.5 
ft.  for  the  main  section,  zvliile  each 
one  of  the  smaller  sections  measures 
15  ft.  The  “Y"  zms  fabricated  by 
the  Commercial  Boiler  Works, 
Seattle. 

T 

*  Consolidation  to  Save 
Million  for  Consumers 

A  SAVIN'C.  TO  COXSl'MERS  of  $1,000,000 
annually  would  be  effected  by  the  pro¬ 
posed  sale  of  27  small  independent  power 
companies  to  the  Pennsylvania  Power 
&  Light  Company.  John  S,  Wise,  Jr., 
of  Allentown,  president  of  that  organiza¬ 
tion,  said  last  week  at  a  special  hear¬ 
ing  by  the  Pennsylvania  Public  Service 
Commission.  The  transfer  of  the  prop¬ 
erties  was  not  opposed.  (Electrical 
World,  November  15,  page  893.) 

The  commission  announced  that  no 
further  hearings  would  be  held,  hut  re¬ 
quested  Mr.  Wise  to  furnish  by  cor¬ 


respondence  specific  data  on  the  value 
of  the  companies  involved,  which  are 
in  Lancaster,  Union  and  six  other  con¬ 
tiguous  counties. 

▼ 

Ohio  Commission  Acts 
to  Promote  Rgral  Service 

Five  power  com  pa  .vies  have  been  cite«l 
by  the  Ohio  Public  Utilities  Commission 
to  appear  within  fifteen  days  to  show 
cause  why  they  have  not  made  ar¬ 
rangements  for  e.xtending  rural  electric 
service  by  making  e.xtensions  and  filing 
rates.  The  companies  are  the  Western 
Reserve  Power  &  Light  Company  and 
the  Reserve  Power  &  Light  Company 
of  Cleveland,  the  New  London  Power 
Company,  the  General  Utilities  Com¬ 
pany  of  Deshler  and  the  Ohio  Northern 
Public  Service  Company  of  Bowling 
Green. 

At  the  same  time  the  commis¬ 
sion  rendered  a  decision  to  the  effect 
that  the  Columbus,  Delaware  &  Marion 
Electric  Company’s  tariffs  do  not  permit 
it  to  accept  connection  charges  and 
fees  in  furnishing  service  to  rural  ap¬ 
plicants. 

T 

A.  S.  M.  E.  to  Co-operate 
with  Power  Commission 

A  reiteration  rv  the  executive  secre¬ 
tary  of  the  Federal  Power  Commission, 
F.  F.  Bonner,  of  the  policy  and  temper 
of  the  commission  as  portrayed  in  the 
annual  report  of  its  acting  chairman, 
Ray  Lyman  Wilbur,  .Secretary  of  the 
Interior,  was  contained  in  Mr.  Bon¬ 
ner’s  address  to  the  hydraulic  section 
of  the  A..S.M.E.  on  Tuesday  (see  page 
1024).  The  feature  which  advocates 
full  co-operation  with  the  states  in  their 
regulatory  function,  with  retention  in 
the  federal  jurisdiction  only  of  preserva¬ 
tion  of  navigation  and  federal  land 
prerogatives,  brought  a  dissent  from 
Prof.  Guido  H.  Marx  of  California, 
who  injected  the  word  “non-feasance” 
into  his  vigorous  denunciation. 

After  a  discussion  of  the  paper  and 
the  general  incidence  of  regulated 
water-power  development  upon  the  en¬ 
gineering  profession,  action  was  taken 
to  provide  an  engineering  advisory 
board  to  co-operate  with  the  Federal 
Power  Commission.  The  division  voted 
to  ask  the  society  council  for  authoriza¬ 
tion  of  a  committee  to  function  jointly 
with  others  from  the  .American  Insti¬ 
tute  of  Electrical  Engineers  and  the 
National  Electric  Light  Association, 
under  the  auspices  of  American  Engi¬ 
neering  Council.  It  was  believed  that 
such  a  body  would  be  welcomed  by  the 
Federal  Power  Commission  as  a  mean.'. 
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of  integrating  the  national  engineering  Commission,  as  proposed  by  Senator  Tlie  commission  had  denied  a  recjuest 
and  economic  thinking  through  impar-  Norris.  This  is  not  a  point  on  which  for  a  large  increase  in  rates,  holding  that 
tial  channels  and  thus  counteract  the  Senator  Norris  is  likely  to  yield.  More-  a  small  increase  would  earn  a  7  per  cent 
concerted  political  and  radical  influences  over,  the  House  measure  eliminates  return  upon  a  reasonable  value, 
which  have  dominated  the  representa-  authority  for  the  government  to  con-  Economic  factors,  such  as  decline  in 
tions  in  previous  deliberations.  struct  transmission  lines.  On  this  point  population,  diminution  in  property 

as  well  Senator  Norris  is  likely  to  in-  values  and  scarcity  of  industry,  in  the 
T  sist.  On  the  other  hand,  several  of  the  city  of  Washburn  were  cited  as  reasons 

champions  of  Muscle  Shoals  are  obdu-  for  fixing  the  value  of  the  property  at 
I  I  11  A  !.•  their  refusal  to  accept  any  plan  a  sum  which  the  company  assailed  as 

ilOOVCr  Ur3€S  /xction  on  does  not  re(|uire  the  production  of  confiscatory.  Decision  was  reserved. 

Muscle  Shoals  Leqislatlon  The  Norris  measure  calls 

for  nothing  more  than  e.xpenments  m  ^ 

In  AnnRE.ssiNG  the  third,  and  last  ses-  fertilizer  production. 

sion  of  the  Seventy-first  Congress  Presi-  After  returning  to  Washington  and  M  D  ’  * 

dent  Hoover,  after  discussing  the  gen-  discussing  the  legislative  situation  IN€W  lOWCr  v>OmmiSSIOn€rS 
eral  economic  situation  and  other  fac-  with  his  colleagues.  .Senator  Black  of  Up  $0nat0  AoDrOVdl 

tors  of,  present  importance,  urged  the  Alabama  declared  last  week  that  he  ^ 

completion  of  partially  finished  legisla-  will  insist  upon  an  extra  session  if  the  President  Hoover  on  Wednesday  sent 

lion.  Muscle  Shoals  was  specifically  Norris  Muscle  Shoals  hill  is  not  passed,  to  the  Senate  his  recommendations 

included,  hut  no  indication  of  preference  Senator  Black  .stated  that  a  solution  of  for  the  new  personnel  of  the  Federal 

for  any  of  the  several  pending  bills  on  the  Muscle  Shoals  problem  will  aid  I*ower  Commission.  The  present  board 

this  project  was  voiced.  Dismissing  materially  in  relieving  the  farm  situa-  would  be  relieved. in  its  entirety  by  the 

electric  power  problems  with  “I  have  in  tion  and  in  reducing  unemployment.  proposal.  The  names  and  the  year  in 
a  previous  message  recommended  effec-  which  their  appointments  would  expire 

are  as  follows:  (ieorge  Otis  Smith, 
Director  of  the  U.  S.  Geological  Sur- 
vev  (1935);  Frank  McNinch,  former 
Mayor  of  Charlotte,  N.  C.  (1934); 
Frank  B.  Williamson,  attorney  acting  in 
reclamation  problems  in  Washington 
Pointing  out  that  the  .Supreme  State  (.1933);  Marcel  Garsaud,  for- 

Court  of  the  United  States  has  never  nierly  general  manager  of  Board  of 

held  that  the  sole  basis  for  determinin.g  Commissioners  for  the  Port  of  New 

the  value  of  utility  property  is  the  cost  Orleans  (1932),  and  Claude  L.  Draper, 

of  reproduction,  .Suel  O.  Arnold,  counsel  chairman  of  the  Public  Service  Com- 

for  the  Wisconsin  Railroad  Commission,  mission  of  Wyoming  (1931). 
told  that  court  on  November  24  in  an  It  is  probable  that  in  the  event  of  the 
appeal  brought  by  the  commission  acceptance  and  approval  of  the  nomina- 

against  a  lower  court’s  decision  for  tions  by  the  Senate  Mr.  Smith  will 

W.  G.  Maxey,  receiver  for  the  Wash-  be  chairman  of  the  commission.  Messrs, 

burn  W'^aterworks  Company,  that  the  Williamson,  Garland  and  Draper  were 

commission’s  valuation  of  the  com-  recommended  previously  by  President 

fiany’s  property  was  not  arbitrary  or  Hoover,  but  no  action  was  taken  by  the 

confiscatory,  as  the  company  claimed.  Senate  at  that  time. 


Economic  Conditions  as 
Factor  in  Rate  Valuation 


SAFE  HARBOR  HYDRO  SITE,  ON  THE  SUSQUEHANNA  RIVER 


Taken  a  fezv  zvccks  ago,  this  photograph  shozvs  about  half  the  area  inside  the  first  cofferdam  on  the  site 
where  the  Safe  Harbor  Water  Pozver  Corporation  is  pushing  work  on  its  coming  255,000-hp.  development 
— zt’hich  may  ultimately  reach  twice  that  sice — aboz’e  Holtzvood  and  17  miles  from  the  Pcnnsylvania- 
Maryland  state  line.  The  plant  is  scheduled  for  operation  in  1922.  The  bulkhead  section  of  the  dam 

is  .seen  on  the  right. 
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ARC-WELDED  HANGARS  DEFY  BOREAS,  MASONRY  SUCCUMBS 


A  “Texas  twister"  is  an  erratic  performer,  and  it  is  impossible  to  say  that  the  three  arc-welded  hangars 
on  the  Houston  airport  were  subjected  to  the  same  stresses  as  zvas  the  zvrecked  masonry  structure  shozvn 
on  the  left.  But  the  fact  remains,  as  do  the  three  steel  sheds,  that  one  zoas  zvrecked  and  three  were  not.' 


California  Commissioner 
Calls  Rates  Confiscatory 

When  the  California  Railroad 
Commission  last  week,  by  a  vote  of  four 
to  one,  ordered  substantial  reductions  in 
the  domestic  and  commercial  gas  rates 
of  the  Los  Angeles  Gas  &  Electric 
Company,  the  dissenting  commissioner, 
Ezra  W.  Decoto,  filed  a  vigorous  pro¬ 
test  in  which  he  said: 

From  time  to  time  the  federal  courts 
have  stepped  between  the  opposing  views 
as  to  regulation  held  by  certain  state  com¬ 
missions  and  the  utilities  and  have  con¬ 
sistently  pointed  out  the  proper  method 
of  fixing  a  rate  base.  For  32  years  the 
Supreme  Court  of  the  United  States  has 
consistently  adhered  to  the  controlling 
principles  of  valuation  laid  down  by  it. 
In  spite  of  the  fact  that  the  pathway  is  now 
made  reasonably  clear  by  tlie  decisions  of 
the  courts  some  state  commissions  seem 
to  be  inclined  to  be  a  law  unto  themselves 
and  iH’rsist  in  ignoring  the  law  as  laid 
down  by  the  courts. 

The  California  commission  has,  to  out¬ 
ward  appearance,  been  one  of  tliese.  It 
has  clung  ostensibly  and  theoretically  to 
the  historical  rate  base,  but  in  reality  it 
has  given  effect  to  the  different  elements 
mentioned  by  the  federal  courts,  including 
fair  value  and  going-concern  value,  by 
allowii’g  a  rate  of  return  between  8  and  8i 
IKT  cent  on  historical  cost.  With  this  ar¬ 
rangement  our  public  utilities  have  been 
content. 

During  the  last  two  years  this  commis¬ 
sion  has  shown  a  tendency  to  cut  the  rate 
of  return  upon  a  historical  rate  base  from 
bed  ween  8  and  81  per  cent  to  7  per  cent, 
which  reduced  the  rate  of  return  upon  a 
fair-value  basis  to  6.12 J  per  cent  to  6.3 
I>er  cent.  This  is  confiscation  and  not 
re'gulation.  It  cannot  be  expected  that 
our  public  utilities  will  long  content  them¬ 
selves  with  such  a  return.  The  result 
will  be  an  appeal  to  the  courts  for  proper 
redress.  This  is  in  effect  a  shirking  of  its 
resiwnsibility  by  the  commission  and  will 
lead  to  an  era  of  regulation  by  the 
courts.  . 


T  T  T 

The  majority  opinion  fixes  the  return 
to  the  company  at  6.8  per  cent  on  historical 
value  with  going  value  included  and  6.3  per 
cent  upon  fair  value  fixed  in  accordance 
with  the  decisions  of  the  courts.  This  is 
less  than  the  cost  of  money  to  the  company 
and  is  clearly  confiscation.  If  the  com¬ 
mission  still  persists  in  adhering  to  the 
historical-cost  rate  basis,  it  should  adhere 
to  its  past  practice  and  allow  a  return  of 
between  8  and  8.5  per  cent. 

T 

Reddin3  Electrification 
Prosram  Is  Amplified 

Complete  electric  operation  of 
various  sections  of  the  Reading  Rail¬ 
road  will  begin  on  July  1,  1931,  accord¬ 
ing  to  President  Agnew  T.  Dice.  One 
of  the  electrified  lines  will  extend  from 
the  Reading  Terminal  in  Philadelphia 
to  Wayne  Junction  and  thence  to  Jenkin- 
town,  Langhorne  and  West  Trenton; 
another  branch  will  run  from  Jenkin- 
town  to  Glenside  and  Hatboro,  and  a 
third  from  Glenside  to  Lansdale  and 
13oylestown.  Electrification  within  the 
Philadelphia  city  limits  from  Wayne 
Junction  to  Chestnut  Hill  will  not  be 
finished  so  soon,  because  of  the  many 
grade  crossings  to  be  eliminated. 

This  represents  in  the  aggregate  an 
amplification  of  the  railroad’s  original 
program  of  electrification,  which  in¬ 
cluded  50  route  miles  and  120  single- 
track  miles,  to  69  route  miles  and  161 
miles  of  single  track.  It  will  add  about 
$1,500,000  to  the  twenty-million-dollar 
project.  An  average  saving  in  time  of 
from  20  to  25  per  cent  is  looked  for. 

It  is  expected  that  a  second  step  will 
follow  the  first.  Electrification  will  be 
extended  from  West  Trenton  to  Bound 
Brook  and  ultimately  to  New  York  and 
from  Lansdale  to  Bethlehem.  Elec¬ 


trification  of  the  Schuylkill  Valley  lines 
probably  also  will  be  undertaken.  It  is 
estimated  that  this  contemplated  con¬ 
struction  will  cost  an  additional 
$32,000,000. 

T 

Niasara  Falls  Power 
Contests  NVater  Charge 

Objecting  strenuously  to  an  action 
taken  in  October  by  the  New  York 
State  Water  Power  and  Control  Com¬ 
mission  by  which  the  Niagara  Falls 
Power  Company  was  subjected  to  a 
future  rental  charge  of  $52,500  a  year 
for  diversion  of  500  sec.-ft.  from  the 
Niagara  River,  while  the  amount  due 
for  diversion  of  water  from  October 
26,  1925,  to  October  9,  1930,  was  put 
at  $175,486,  that  company  obtained  last 
week  a  writ  of  certiorari  from  the 
State  Supreme  Court.  Company  offi¬ 
cials  declared  that  the  business  and 
prosperity  of  large  manufacturing  plants 
in  western  New  York  and  in  the  city 
of  Niagara  Falls  dependent  upon  low- 
priced  electrical  energy  is  seriously 
jeopardized  by  these  high  rental  charges. 

As  a  result  of  the  writ,  the  commis¬ 
sion  must  review  all  the  proceedings 
which  resulted  in  the  determination  of 
rental  to  he  charged  the  power  com¬ 
pany  within  20  days  of  being  served. 

The  company  has  not  received  as 
much  as  6  per  cent  per  annum  return 
upon  the  value  of  its  property  used  in 
development  and  transmission  of  this 
power,  according  to  Vice-President 
A.  D.  Robb,  who  said  that  conditions 
at  Niagara  Falls  are  different  from 
those  at  Rochester  or  other  more  east¬ 
ern  points  on  the  Barge  Canal  in  refer¬ 
ence  to  the  prices  obtainable  for  power 
and  the  property  rights  of  the  .state. 
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The  rental  charges  are  based  upon  an 
erroneous  conception  of  the  law  and  of 
the  value  of  the  use  of  water  for  power 
purposes  elsewhere  than  at  Niagara 
Falls,  and  on  the  cost  of  the  production 
of  electric  power  by  other  means  than 
with  water,  the  petitioner  argued. 


T 


Public  Ownership  Measure 
Now  Law  in  Nebraska 

The  official  vote  of  Nebraska  dis¬ 
closes  that  the  Public  Ownership  League 
initiated  law  carried  by  a  vote  of  240,- 
579  to  89,205.  As  the  total  vote  was 
451,904  and  the  affirmative  vote  ex¬ 
ceeded  35  per  cent  thereof,  it  became  a 
law  when  the  Governor’s  proclamation 
was  issued  soon  after  the  canvass  was 
complete.  Under  this  law,  as  before 
explained,  cities  and  towns  owning 
lighting  and  power  plants  may,  provided 
that  cost  is  paid  out  of  net  earnings, 
extend  their  lines  beyond  the  corporate 
borders  by  vote  of  Council  and  may 
pay  for  power  plants  and  systems  by 
pledging  future  earnings  instead  of  by 
taxation.  The  law  requires  a  60  per 
cent  vote  of  the  people  to  sell  a  publicly 
owned  plant,  limits  the  expenses  of  elec¬ 
tions  called  for  that  purpose  and  com¬ 
pels  filing  of  reports  of  costs  of  plants 
to  be  sold. 

By  a  vote  of  155,107  to  144,595,  the 
proposal  requiring  a  vote  of  the  people 
to  make  extensions  or  purchases  was 
beaten.  A  third  proposal,  which  per¬ 
mitted  sale  of  plants  by  a  majority  vote, 
was  beaten,  162,050  to  118,617. 

Three  municipal  plants  were  pur¬ 
chased  by  power  companies  the  week 
before  the  canvass  was  completed. 


T 


Coming  Meetings 


I’ariflr  CouHt  Klrotrical  .\HHoriation — 
KnKineerlng  Section,  IjOS  Anjteles, 
Dec.  10-12  ;  Purcha.sing  and  Stores 
Section,  Los  AiiKeles,  Dec.  11-12; 
Commercial  Section,  Los  Anseles, 
,Ian.  8-9.  S.  H.  Taylor,  447  Sutter 
St.,  San  Francisco. 

American  FnirlneerlnK  Council  —  An¬ 
nual  meetiiiK,  Washington,  D.  C., 
.Ian.  15-17.  L.  W.  Wallace,  26  Jack- 
sun  I’lace,  Washington. 

National  Flectrical  Manufacturers’ 
.\HHociution  —  Midwinter  meeting, 
New  York  headquarters,  Jan.  19-23. 
A.  \V’.  Rerresford,  420  Lexington 
Ave.,  New  York. 

American  IiiNtitute  of  Electrical  En- 
gincers  —  Winter  convention.  New 
York,  Jan.  26-30 ;  district  meeting, 
Pittsburgh,  March  9-13.  P.  1..  Hut¬ 
chinson,  33  W.  39th  St.,  New  York. 

North  Central  Division,  N.E.T...\. — 

Commercial  meeting,  Nicollet  Hotel, 
Minneapolis,  Jan.  26  and  27 ;  engi¬ 
neering  meeting,  Minneapolis,  Feb. 
23  and  24.  J.  W.  T.apham,  803  Ply¬ 
mouth  Bldg.,  Minneapolis. 

Midwest  Power  Engineering  Confer¬ 
ence — Chicago,  Feb.  10-13.  O.  K. 
Pfisterer,  308  W.  Washington  St., 
Chicago. 


Alabama  Power  for  First 
Time  Uses  Gorsas  No.  2 

Owing  to  the  drought  during  the 
summer  months,  the  Alabama  Power 
Company  operated  its  reserve  steam 
plant  No.  2  at  Gorgas  for  eleven  days 
during  November  to  help  hydro-electric 
plants  carry  the  peak  load  of  the  com¬ 
pany.  This  was  the  first  time  the  steam 
plant  had  been  operated  since  its  test 
run  following  completion  in  August, 
1929. 

The  plant  had  been  held  in  readiness 
for  operation  since  early  in  August,  but 
timely  rains  made  this  unnecessary  until 
November  3,  when  it  was  turned  on.  It 
was  shut  down  November  13  after  gen¬ 
erating  5,453,000  kw.-hr.  and  consuming 
3,796  tons  of  coal.  It  was  necessary  to 
operate  the  plant  for  this  period  despite 
the  purchase  of  the  company  of  about 
275,000,000  kw.-hr.  from  Wilson  Dam 
and  the  withdrawal  of  water  from  the 
Martin  Dam  reservoir  to  the  lowest 
point  that  has  been  reached  in  that  stor¬ 
age  source. 

T 

Effects  of  the  Drousht 
in  Upstate  New  York 

With  rivers  and  smaller  streams  at 
the  lowest  point  in  30  years,  power  users 
in  northern  New  York  who  depend  on 
hydro-electric  power  are  said  to  be  ap¬ 
prehensive  over  conditions  which  may 
result  unless  heavy  rains  occur  between 
now  and  the  time  winter  sets  in.  A 
Potsdam  dispatch  says  that  a  small 
hydro-electric  plant  on  the  Racket  River 
which  under  ordinary  conditions  was 
capable  of  supplying  2,300  kw.  of  elec¬ 
trical  energy  is  at  the  present  time  able 
to  furnish  only  300.  This  condition  is 
said  to  be  typical  of  that  prevailing  on 
all  the  streams  in  that  section  of  the 
state. 

A  dispatch  from  Watertown  says  that 
low  water  is  hampering  mills  in  that 
territory.  The  Stillwater  reservoir  is 
said  to  be  down  to  20  per  cent  of  its 
capacity,  and  there  is  only  a  month’s 
supply  at  present  draft  left  to  meet  the 
needs  of  factories  on  the  Black  River. 
Stillwater  is  at  the  lowest  point  since  it 
was  enlarged  in  1924,  according  to 
E.  S.  Cullings,  secretary  of  the  Black 
River  Regulating  Boaref.  and  the  smaller 
storage  reservoirs  on  the  Black  River 
are  empty. 

Stillwater  reservoir  is  being  drawn 
on  for  only  about  half  of  what  was  taken 
from  it  during  the  summer  months. 
Storage  water  has  kept  the  mills  in  the 
Black  River  district  operating  since 
July,  when  the  drought  started,  and 
without  the  storage  water  mills  on  the 
river  would  have  had  to  close  down. 
Rainfall  since  July  in  the  district  has 


been  from  six  to  seven  inches  below 
normal. 

Further  south  the  Lake  Lamoka 
power  plant,  which  is  the  subject  of 
litigation  with  contractors  because  of 
alleged  defective  construction  of  the 
penstock,  has  not  been  operated  for 
several  months  because  of  the  low 
water. 

T 


LIGHTS  IN  THE  SKY 


The  tower  of  the  Bank  of  Man¬ 
hattan  Building,  the*highest  on  Wall 
Street,  New  York,  is  beautified  at 
night  by  floodlight  projectors. 

T 

Hinton  Dam  Site  on 
New  River  Called  Safe 

Under  specifieit  conditions  “there  is 
no  reason  to  believe  that  a  safe  dam 
cannot  be  constructed  at  the  Hinton 
Dam  site”  of  the  West  Virginia  Power 
Company.  A  report  to  this  effect  was 
filed  with  the  Public  Service  Commis¬ 
sion  of  West  Virginia  on  November  26 
by  W.  S.  Downs,  Morgantown,  consult¬ 
ing  engineer  employed  by  the  com¬ 
mission.  The  report  was  made  on  the 
proposal  of  the  company,  a  subsidiary 
of  the  Appalachian  Electric  Power  Com¬ 
pany,  to  undertake  hydro-electric  de¬ 
velopments  at  Hinton  and  Bull  Falls  on 
New  River  at  an  estimated  cost  of 
$22,926,060. 

The  report  made  by  Mr.  Down  is  con¬ 
fined  almost  exclusively  to  the  Hinton 
project,  with  the  explanation  that  the 
Bull  Falls  plant  will  be  “a  subsequent 
stage  of  development”  as  to  the  prac¬ 
ticability  of  which  the  engineer  is  sat¬ 
isfied,  though  additional  information  is 
desirable.  (Electrical  World,  Octo¬ 
ber  11,  page  675.) 
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470,000  Hp.  Safeguarded 
on  the  Gatineau 


Upon  completion  of  the  installation  of  the 
seventh  unit  (34,000  hp.)  at  the  Paugan  plant 
of  the  Gatineau  Power  Company  this  station 
will  have  an  installed  capacity  of  238,000  hp. 
Within  a  26-mile  stretch  on  the  Gatineau 
River,  Quebec,  470,000  hp.  will  then  be  de¬ 
veloped.  Water  shortages  here  are  improb¬ 
able,  for  the  Mercier  and  Cabonga  storage 
basins  impound  more  than  145,000,000,000 
cu.ft. — enough  to  operate  the  plants  on  the 
Gatineau  River  at  full  capacity  practically 
eight  hours  every  working  day  for  a  year. 


E  D  I 


Unemployment— 
a  co-operative  answer 

PERIODS  of  widespread  unemployment  occur 
from  time  to  time.  It  is  contrary  to  good 
principles  to  adopt  a  governmental  dole  system 
to  maintain  the  unemployed.  Industry  is  able  and 
willing  to  take  care  of  intermittent  unemployment 
conditions  and  is  trying  to  remedy  basic  conditions 
that  bring  lack  of  work  about.  This  is  the  sound 
method  for  handling  the  present  situation. 

A  notable  contribution  is  the  announcement  of 
the  General  Electric  Company’s  plan.  Each  em¬ 
ployee  contributes  1  per  cent  of  his  monthly  salary 
and  the  company  matches  these  contributions 
dollar  for  dollar.  The  relief  funds  >vill  be  paid 
to  employees  needing  assistance.  This  action 
speaks  well  for  the  cordial  relations  existing  in 
this  company  and  is  part  of  the  broad  and  con¬ 
structive  policy  followed  by  President  Swope  in 
recent  years. 

Eluman  labor  is  a  necessary  asset  to  a  successful 
business,  and  the  co-operation  of  executives  and 
employees  can  be  maintained  upon  such  a  cordial 
basis  that  any  emergency  of  this  sort  can  be  ban¬ 
died  quickly  and  sanely.  Unemployment  is  an 
emergency  condition  that  calls  for  intelligent 
and  quick  action  in  each  large  industrial  establish¬ 
ment.  To  cure  it  is  not  a  governmental  function. 

Business  and  government 

Conflict  between  tbe  political  independence 
and  the  economic  independence  of  the  in¬ 
dividual  has  underlain  the  development  and  decay 
of  all  past  stages  of  civilization.  It  is  the  basic 
element  in  the  troubles  and  turmoils  of  the  present 
“mechanized”  civilization  —  only,  the  scenery  is 


T  O  R  I  A  L  S 

L.W.W.MORROW 

Editor 


new  and  the  stage  larger.  Peace  and  happiness 
result  from  a  reconciliation  of  these  two  concep¬ 
tions. 

Between  the  complete  socialization  of  Industry 
as  in  Russia  and  a  governmental  dictator  of  in¬ 
dustry  as  in  Italy  lies  a  stage  wherein  a  demo¬ 
cratic  government  regulates  business  that  is  owned 
and  operated  by  private  individuals.  This  is  the 
American  formula  for  the  adjustment  of  political 
and  economic  independence.  The  trend  in  this 
country  is  toward  the 'development  of  very  large 
national  business  enterprises  such  as  chain  stores, 
railroads,  light  and  power  utilities,  telephone  util¬ 
ities,  chain  banks,  automotive  and  steel  trusts.  As 
each  of  these  business  enterprises  becomes  large 
and  national  in  scope  it  is  affected  by  a  public  in¬ 
terest  and  two  movements  occur.  In  the  one  the 
business  begins  to  regulate  itself  and  in  the  other 
government  begins  to  regulate  the  business. 
Private  ownership  and  operation  with  internal 
business  regulation  and  external  political  regula¬ 
tion  in  the  public  Interest  is  the  cardinal  principle 
of  the  present  economic  structure  of  this  country. 

Can  this  principle  be  made  to  work  in  a  political 
atmosphere?  That  is  the  fundamental  question 
that  lies  back  of  the  public  relations  troubles  of 
many  large  business  enterprises.  There  is  no 
doubt  that  the  public  and  legislative  policies  in 
this  country  should  be  made,  as  they  are  made,  by 
the  mass  of  citizens  and  not  by  the  business  men. 
Governmental  regulation  of  business  is  largely 
political,  tbe  commissions  having  a  political  rather 
than  a  business  character.  This  situation  results 
from  several  causes:  the  inherent  antipathy  of 
business  to  politics,  the  general  suspicion  of  big 
business  by  the  citizen,  the  influence  of  the  polit¬ 
ical  demagogue  in  gaining  votes  by  denouncing 
big  business,  the  misconduct  of  business  in  some 
instances,  the  very  great  difficulty  in  getting  an 
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understanding  of  big  business  enterprises  by  the 
public,  and  the  very  great  difficulty  in  getting  big 
business  enterprises  to  understand  the  psychology 
of  the  mass  of  citizens. 

The  principle  of  regulation  can  be  made  suc¬ 
cessful  only  when  it  is  welcomed  by  the  public  and 
applied  intelligently  by  competent  men.  The 
regulators  of  big  business  should  be  business  men 
who  work  in  the  public  interest  under  govern¬ 
mental  auspices.  It  should  be  made  possible  to 
have  this  done  because  both  business  and  the 
public  will  benefit.  But  there  Is  a  long  trail  ahead 
to  reach  this  ideal.  A  business  that  reaches  the 
regulation  stage  is  so  large  and  so  ramified  that 
no  one  even  in  the  business  grasps  all  its  elements 
— It  requires  much  time  and  effort  to  become  com¬ 
petent  to  judge  a  business  by  reason  of  knowing 
all  about  Its  operations.  Yet  It  is  hoped  that  the 
public  can  be  made  to  understand,  that  the  regu¬ 
lators  can  be  made  to  understand  and  that  the 
politicians  can  be  made  to  understand.  Either 
this  educational  job  must  be  done  or  business  must 
be  accepted  as  a  matter  of  faith  like  the  Bible. 
Either  approach  is  fraught  with  difficulty.  But 
action  by  the  public  toward  reaching  an  under¬ 
standing  of  big  business  and  action  by  big  busi¬ 
ness  toward  reaching  an  understanding  of  the 
public  are  necessary  steps  to  the  reconciliation  of 
politics  and  economics. 


Sane  comment  on  water  power 

The  Federal  Power  Commission  through  its 
chairman.  Secretary  Wilbur,  makes  a  sane 
and  definite  report  on  water-power  development. 
It  states  that  the  control  of  hydro-electric  power 
is  “primarily  the  responsibility  of  the  Individual 
states’’  and  lays  down  the  principle  that  projects 
upon  non-navigable  streams  are  clearly  under 
state  jurisdiction.  It  Is  recommended  that  a  tan¬ 
gible  working  basis  of  co-operation  be  found  for 
those  projects  that  have  primarily  a  state  Interest 
and  secondarily  a  federal  interest. 

In  addition  to  definite  statements  on  policy,  the 
report  treats  of  facts.  The  commission’s  dockets 
are  cleared  of  projects  for  the  immediate  develop¬ 
ment  of  large  hydro  plants.  Those  in  view  will 
involve  an  expenditure  of  about  $70,000,000.  Up 
to  the  present  2,608,000  horsepower  has  been 


placed  in  service  In  licensed  plants.  Only  10  per 
cent  of  the  449  licensed  projects  are  east  of  the 
Mississippi  River.  About  80  per  cent  of  the 
capacity  is  in  four  states — Alabama,  California, 
Maryland  and  New  York.  A  dozen  states  con¬ 
tain  97  per  cent  of  the  total.  This  should  show 
the  local  and  regional  aspect  of  water  power  to 
those  who  consider  it  a  national  issue.  It  is 
pointed  out  that  the  economy  of  fuel-burning  sta¬ 
tions  is  such  that  competition  between  steam  and 
hydro  power  is  becoming  keener. 

This  report  and  the  recent  survey  completed 
under  the  auspices  of  the  United  States  Chamber 
of  Commerce  should  make  the  textbook  for  those 
who  wish  to  deal  with  water  power  In  terms  of 
facts  and  well-thought-out  policies.  They  “de¬ 
bunk’’  the  subject. 

Value  of  corona  loss 

After  years  of  familiarity  with  the  presence 
-  of  energy  loss  due  to  the  high-voltage 
corona,  it  Is  nevertheless  a  fact  that  the  amount 
of  loss  on  a  given  line  and  under  given  atmos¬ 
pheric  conditions  cannot  be  confidently  predicted 
within  a  very  wide  range  of  values.  The  laws  of 
the  starting  of  corona  on  clean  conductors  have 
long  since  been  uncovered  by  Peek,  Whitehead, 
Ryan  and  others  after  them;  but  the  control  of 
starting  conditions  on  transmission  conductors  and 
of  the  increase  of  loss  above  the  starting  point  are 
In  little  better  state  than  when  they  were  first 
observed  by  Mershon  at  Telluride  and  Niagara 
and  studied  further  by  Ryan.  The  trouble  Is  that 
conductor  surface  conditions,  atmospheric  con¬ 
ductivity  and  the  influence  of  field  distribution  on 
space  charge  travel  are  so  variable  that  they  far 
outweigh  in  importance  the  more  definite  factors 
of  conductor  size  and  spacing.  This  incipient 
corona  stage  Is  of  great  operating  importance. 

Peek  has  attempted  to  Incorporate  constant 
factors  to  account  for  some  of  these  variables  In 
his  loss  formulas,  but  recurring  experimental  ob¬ 
servations  have  yielded  only  approximate  agree¬ 
ment,  predictions  of  loss  values  are  possible  only 
under  the  simplest  conditions,  and  wide  uncer¬ 
tainty  still  prevails.  The  truth  is  that  no  thorough¬ 
going  effort  to  study  the  influence  of  conductor 
surface  in  relation  to  humidity  and  other  atmos- 
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pheric  conditions  has  yet  been  undertaken.  A  line ' 
is  erected,  the  losses  are  measured  over  a  range  of 
voltage  on  one  or  two  standard  conductors,  the 
importance  of  surface  conditions  is  clearly  em¬ 
phasized,  but  that  is  about  all. 

A  deeper-reaching  study  of  corona,  beginning, 
for  example,  in  simpler  types  of  conductor  surface, 
is  not  impossible.  3ut,  in  view  of  other  obvious 
difficulties,  such  a  study  prpbably  will  not  be  under¬ 
taken  until  there  is  more  definite  knowledge  as  to 
the  importance  or  non-importance  of  corona  loss. 
Too  high  a  loss  must,  pf  course,  be  avoided,  but 
many  transmission  engineers  believe  that  a 
moderate  loss  damps  out  high-voltage  disturbances 
and  generally  increases  stability.  There  is  differ¬ 
ence  of  opinion  on  the  question  and  it  should  be 
cleared  up. 

Theory  indicates  such  a  protective  value.  It  is 
the  amount  of  this  protection  that  is  doubted  by 
some.  Transmission  engineers  should  settle  this 
question.  If  it  becomes  important  to  predeter¬ 
mine  corona  loss,  a  clean  incentive  is  given  for  ex¬ 
haustive  experimental  study  of  the  conditions 
governing  it.  There  is  little  doubt  that  with  such 
an  incentive  before  them  research  engineers 
would  respond. 

Modernization  always  in  order 

IT  IS  gratifying  to  note  that  the  proper  empha¬ 
sis  upon  unemployment  problems  which  fea¬ 
tured  the  sixth  New  England  conference  last 
week  at  Boston  was  not  allowed  to  obscure  'the 
advantages  of  modernizing  manufacturing  plants 
under  favorable  cost  conditions.  In  some  quar¬ 
ters  there  is  a  tendency  to  look  askance  at  the 
further  mechanization  of  industry  pending  re¬ 
sumption  of  normal  employment  conditions.  This 
is  only  another  way  of  trying  to  justify  continued 
waste  of  money  in  inefficient  production  methods 
— an  economic  blind  alley*  of  narrow  dimensions 
indeed.  This  practical  suggestion  of  a  study  of 
plant  modernizatign  might  well  be  incorporated 
in  the  proposed  survey  under  the  auspices  of 
the  A.S.M.E. 

At  Boston  encouraging  recognition  of  the  part 
modernization  plays  in  stabilizing  employment 
and  business  conditions  was  focused  in  Walter  S. 
Wyman’s  address  on  what  this  policy  has  done  to 


save  certain  Maine  industries  from  liquidation. 
It  goes  without  saying  that  electrification  has 
helped  this  work  substantially,  but  the  favorable 
effect  modernization  has  had  upon  the  public 
welfare  and  especially  upon  labor  stabilization  is 
perhaps  less  widely  appreciated.  It  should  not 
be  overlooked  that  modernization  and  the  use  of 
electricity  which  it  inevitably  involves  contribute 
through  unit-cost  reductions  to  the  ultimate  devel¬ 
opment  of  wider  markets  and  thus  to  the  more 
lasting  prosperity  of  both  manufacturer  and  con¬ 
sumer.  The  amazing  volume  of  industrial  elec¬ 
trical  equipment  which  has  been  sold  during  the 
past  few  years  in  widely  dispersed  orders  shows 
that  manufacturers  realize  that  modernization  is 
a  never-failing  key  to  greater  efficiency. 

Operating  experiences  |x>int 
to  success  of  l,20p-pound  stations 

OFTEN  there  is  a  tendency  for  plant  designers, 
6perating  men,  equipment  manufacturers  and 
utility  executives  to  look  upon  the  finding  of 
adverse  facts  or  difficulties  in  design,  operation, 
tests  or  management  as  reflections  upon  them¬ 
selves  and  therefore  less  worthy  of  factual  pres¬ 
entation  and  reflective  analysis  than  similar  data 
of  a  favorable  nature.  This  attitude  neglects  or 
overlooks  that  progressive  development  depends 
upon  correcting  errors  as  well  as  building  upon 
successes.  To  Messrs.  Irwin  and  Gilbert,  who 
this  week,  at  the  annual  meeting  of  the  American 
Society  of  Mechanical  Engineers,  reported  quite 
fully  upon  the  results  of  the  first  few  months 
of  operation  at  their  respective  Deepwater  and 
Gilbert  1,200-pound  stations,  special  credit  is  due. 
They  helped  greatly  in  placing  the  modern  high- 
pressure  station  in  a  definite  operating  status  for 
the  industry. 

These  two  pioneer  all-high-pressure  develop¬ 
ments  encountered  just  the  sort  of  difficulties  that 
are  to  be  expected  normally  in  the  first  applica¬ 
tions  of  new  and  largely  untried  principles.  They 
were  difficulties  of  neither  a  startling  nor  a  par¬ 
ticularly  serious  character,  but  upon  their  success¬ 
ful  ultimate  solution  depends  in  a  considerable 
measure  the  design  and  immediate  future  of 
similar  plants  as  yet  but  contemplated.  Not  only 
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are  Messrs.  Irwin  and  Gilbert  entitled  to  credit 
for  the  courage  and  broad  view  they  display  in 
telling  frankly  of  operating  experiences,  but  to 
their  organizations  also  praise  is  due  for  solving 
logically  and  aggressively  the  difficulties  which 
have  so  far  yielded  to  persuasion.  These  pioneers 
told  a  story  of  progress. 

There  would  appear  to  be  a  splendid  future  for 
pressures  at  1 ,200  pounds  or  higher  as  an  accepted 
phase  of  the  art  of  steam  generation,  and,  to¬ 
gether  with  the  binary  cycle  and  a  general  stand¬ 
ardization  and  simplification  of  plant  design, 
equipment  and  housing  structures,  this  should  lead 
rapidly  to  the  approximation  of  the  power  engi¬ 
neer’s  goal  of  yet  lower  first  cost  fqr  each  unit  of 
generating  capacity  and  lower  unit  cost,  at  the 
station  bus  for  each  kilowatt-hour. 

The  crux  of  the 

refrigeration  campaign 

A  NATION-WIDE  co-operative  campaign  to 
sell  electric  refrigeration  has  been  an¬ 
nounced.  It  is  to  start  on  the  first  of  next  March 
with  a  three-year  program  sponsored  by  the 
National  Electric  Light  Association  and  the 
refrigeration  manufacturers.  It  is  to  carry  the 
gospel  of  food  preservation  to  the  American 
home  and  aims  to  sell  one  million  refrigerators. 
The  manufacturers  are  putting  up  the  funds  for 
national  promotion.  The  power  companies  are 
asked  to  appropriate  ten  cents  per  residence  meter 
to  do  the  local  job. 

Both  for  its  service  to  the  household  and  its 
load  value  to  the  utility,  electric  refrigeration 
commends  itself  to  the  electrical  industry  as  merit¬ 
ing  this  kind  of  organized  co-operative  selling. 
The  equipment  has  been  highly  perfected  and  is 
thoroughly  dependable.  It  has  already  developed 
a  large  measure  of  public  acceptance.  Adequate 
provisions  for  easy  payment  financing  have  been 
established  to  facilitate  sales.  Its  distribution  is 
well  set  up,  with  the  wholesaler  functioning.  A 
large  number  and  variety  of  dealers  are  engaged 
in  retailing.  Service  has  been  satisfactorily  or¬ 
ganized.  Conditions  are  right  for  the  develop¬ 
ment  of  a  more  universal  use  of  this  appliance, 
d'he  success  of  the  campaign  would  seem  to  hinge 


upon  one  thing — the  degree  to  which  co-operation 
is  really  effected,  the  extent  to  which  the  partici¬ 
pants  in  the  campaign  are  schooled  in  the  parts 
which  they  must  play. 

For  it  takes  more  than  enthusiasm  and  money 
to  put  across  so  large  a  program,  more  than  a 
prospectus  and  a  plan  book.  In  the  end  the  work 
is  done  locally,  and  by  the  men  of  all  four 
branches  of  the  industry.  Their  class  thinking 
and  tfieir  sometimes  conflicting  purposes  must  be 
reconciled.  Each  must  be  given  and  must  under¬ 
stand  both  his  opportunity  and  his  responsibility, 
carefully  defined.  And  then  his  interest  must  be 
sustained.  Achievement  will  be  measured  largely 
by  the  thoroughness  with  which  the  education  and 
the  stimulation  of  the  industry  itself  is  planned 
and  carried  out.  And  the  benefit  to  the  individual 
will  depend  equally  upon  his  willingness  to  fit  him¬ 
self  into  the  scheme. 


Economical  conductor  size 

RULE-OF-TIIUMB  methods  are  used  very 
generally  in  fixing  the  conductor  size  for  dis¬ 
tribution  systems  and  even  in  many  instances  for 
transmission-line  extensions.  But  there  is  reason 
to  believe  that  exact  economic  calculations  will 
pay  dividends  and  help  get  more  kilowatt-hours 
per  unit  of  system  capacity.  Copper  prices,  for 
example,  have  fluctuated  nearly  100  per  cent  in 
the  past  five  years,  and  these  price  fluctuations 
should  be  reflected  in  changed  engineering  stand¬ 
ards.  With  copper  prices  low  and  expected  to 
remain  at  a  low  level  the  line  losses  can  be  reduced 
to  advantage.  These  losses  are  relatively  high- 
rate  business  and  should  be  capitalized  at  a  maxi¬ 
mum  value.  They  also  affect  the  proportion  of 
energy  that  can  be  sold  at  the  maximum  rate  to 
the  customers. 

With  the  development  of  new  types  of  con¬ 
ductors  and  changed  service  standards  it  is  advis¬ 
able  to  have  keener  engineering  scrutiny  over  con¬ 
ductor  sizes  if  the  full  possibility  for  investment 
and  operating  economies  is  to  be  realized. 
Fluctuating  price  levels  for  conductors  add  to  the 
pressure  to  replace  rule-of-thumb  methods  with 
economic  analysis  for  determining  conductor  size, 
particularly  on  distribution  systems. 
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Dual  •  purpose  installation  in 
broadcasting  studio.  The  ultra¬ 
violet  units  are  mounted  be¬ 
tween  intersections  of  the  deco¬ 
rative  beams.  Two  are  seen 
dark  near  the  top.  The  pend¬ 
ant  fixtures  contain  standard 
“Mazda"  units 


Artificial  Sunlighting 

Now  Challenges  the  Sun 


By  M.  LUCKIESH 

Director  Lif/hling  Research  l.ahoratory, 
General  Electrie  Company,  Cleveland 


ARTIFICIAL  lighting  lias  successfully  clefended  its 
/-A  various  challenges  to  the  sun.  Natural  lighting, 
-^at  one  time  supreme  even  indoors,  has  gradually 
been  relegated  to  the  background  in  the  indoor  world. 
Artificial  light  is  dejiendahle  at  all  times :  it  is  controllable 
in  c|uantity.  quality  and  distribution ;  and  it  can  generally 
compete  with  natural  lighting  indoors  in  the  matter  of 
Cf)st.  As  a  consequence,  artificial  lighting  for  vision  has 
risen  from  the  feeble  flame  era  to  the  commanding  posi¬ 
tion.  Now  comes  a  new  and  final  challenge  to  the  sun. 
Dual-purpose  lighting — combining  ultraviolet  radiation 
for  health  with  light  for  vision — has  definitely  been 
inaugurated.  The  foundations*  for  this  new  era  have 
been  in  construction  for  a  long  time. 

It  has  long  been  known  that  the  sun  not  only  supplies 
light  for  the  eyes  but  provides  ultraviolet  radiation  of 
inq)ortance  to  life  and  health.  Although  the  wave  length 

Artificial  Sunlight,”  by  M.  Liickicsh;  D.  Can  Xostraiid  Com¬ 
pany,  Mezv  York,  1^30. 


limits  and  the  relative  efTectiveness  of  ultraviolet  radia¬ 
tion  of  various  wave  lengths  have  not  been  thoroughly 
determined,  enough  knowledge  is  available  to  begin  the 
l)ractice  of  dual-purpose  lighting.  At  least  it  is  known 
that  energy  of  wave  lengths  shorter  than  X3200  is  valuable 
in  health  maintenance.  It  is  also  known  that  energy 
shorter  than  /.2800  is  ])articularly  harmful  to  the  eyes. 
Therefore,  artificial  sunlight  must  be  rich  in  ultraviolet 
radiation  in  the  sjiectral  range  from  X2800  to  X3200  at 
least  and.  of  cour.se.  must  supply  satisfactory  visible 
radiation  between  X4000  and  X76(X). 

In  dual-purpose  lighting  we  are  interested  in  some¬ 
thing  more  than  footcandles.  W'^e  must  know  the  in¬ 
tensity  of  biologically  important  ultraviolet  radiation. 
Furthermore.  ex])osure  includes  intensity  and  duration. 
Erythema  or  artificial  “sunburn”  is  a  guide  to  exposure 
limits  and  the  erythemal  effectiveness  per  footcandle 
must  he  known.  This  has  been  worked  out  for  all  the 
I>romising  sources  and  filters  in  the  reference  given. 

Another  of  the  important  considerations  in  the  devel¬ 
opment  of  artificial  sunlight  for  dual-purpose  lighting  is 
the  enormous  intensity  of  illumination  outdoors  during 
midday  in  midsummer  compared  with  the  erythemal  and 
biological  effectiveness.  Indoors  we  must  prcKluce  the 
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desired  biological  effect  with  intensities  of  illumination 
from  artificial  sources  less  than  one  per  cent  of  mid¬ 
summer  sunlight.  In  other  words,  in  an  hour  or  more, 
depending  upon  the  duration  of  use  of  the  artificial 
lighting,  we  must  provide  as  much  health-maintaining 
ultraviolet  radiation  as  accompanies  thousands  of  foot- 
candles  of  sunlight  outdoors  over  a  period  of  less  than 
one  hour. 


The  ultraviolet  unit 

The  cylinders  are  of  oxidized  aluminum.  The  pool  of 
mercury  provides  a  direct  cutoff  in  conjunction  with  the 
cylinders. 

A  comparison  of  either  erythemal  or  biological  effec¬ 
tiveness  of  possible  dual-purpose  illuminants  upon  a 
footcandle  basis  reveals  midday  midsummer  sunlight  as  a 
relatively  w’eak  source.  In  fact,  from  a  health-maintaining 
view])oint  a  500- watt  “Mazda”  lamp  with  an  ultraviolet- 
transmitting  bulb  provides  dual-purpose  light  at  least 
twice  as  effective  per  footcandle  as  the  best  midsummer 
sunlight.  When  we  consider  the  enormous  reduction 
of  daylight  intensities  indoors,  the  folly  of  considering 
the  biological  l>enefit  of  indoor  daylight  becomes  evident. 
Unless  we  sit  in  the  direct  sunlight,  it  is  useless  to  con¬ 
sider  special  glass  for  daylight  openings  in  buildings. 
It  is  even  unnecessary  to  dwell  upon  the  atmospheric 
absorption  in  smoky  cities  or  the  great  loss  of  beneficial 
ultraviolet  radiation  as  the  sun  recedes  to  low  altitudes 
in  the  winter  months,  when  we  most  need  health-main¬ 
taining  radiation. 

Practically  all  exjierience  with  ultraviolet  radiation  has 
l)een  acquired  with  high-powered  sources  and  exposures 
of  short  duration — usually  only  a  few  minutes.  Further¬ 
more.  most  of  the  applications  have  been  directed  toward 
tbe  cure  of  illness,  which  certainly  is  exclusive  territory 
for  the  medical  profession.  Prevention  of  illness  or 
health  maintenance  is  the  territory  of  every  art,  science 
and  individual  that  can  contribute  toward  it.  Artificial 


lighting  is  in  such  a  position  now.  However,  in  artificial 
lighting  the  exposure  can  generally  be  of  long  duration. 
Furthermore,  prevention  is  generally  much  easier  than 
cure.  For  these  reasons,  several  years  ago  we  inaugu¬ 
rated  experiments  which  aimed  to  determine  threshold 
exposures  necessary  for  health  maintenance.  Much  work 
remains  to  be  done,  but  surprising  results  have  already 
been  obtained.  Space  does  not  permit  extensive  discus¬ 
sion  nor  the  inclusion  of  data  here.  However,  it  may 
l)e  stated  that  artificial  sources  of  light,  which  w^ere  not 
even  considered  possibilities  a  few  years  ago,  are  now 
promising. 

Ultraviolet  absorption  must  be  combated 

Although  dual-purpose  lighting  is  bound  to  develop 
rapidly  at  the  present  time,  its  introduction  into  the  gen¬ 
eral  scheme  of  lighting  the  indoor  w'orld  involves  new 
considerations  which  must  he  met.  It  is  necessary  to 
provide  enough  ultraviolet  radiation  and  not  too  much. 
This  is  taken  care  of  hy  adequate  factors  of  safety  in 
the  human  skin.'  Health-maintaining  daily  dosages  are 
sub-erythemal,  perhaps  as  low  as  10  per  cent  of  that 
required  to  produce  a  barely  perceptible  erythema  or 
“sunburn.”  Several. times  this  exposure  causes  no  known 
harmful  effects.  Outdoors,  our  exposures  to  sunlight 
can  vary  greatly  without  harmful  effects.  However, 
besides  this  fundamental,  consideration  in  dual-lighting 
practice,  ultraviolet  radiation  must  be  conserved.  Most 
surfaces  absorb  the  beneficial  idtraviolet.  Porcelain 
enamel  is  quite  unsatisfactory,  but  chromium  and  alumi¬ 
num  can  be  used.  We  find  specimens  of  aluminum  vary 
considerably  in  their  reflection  factors  for  the  biolog¬ 
ically  important  radiation.  Oxidized  aluminum  is  gen¬ 
erally  quite  efficient.  Direct-lighting  fixtures  can  be  made 
for  this  purpose.  Common  paints  have  low  reflection 
factors  for  the  important  ultraviolet  radiation.  There¬ 
fore.  new  paints  and  other  wall  coverings  must  be  devel¬ 
oped  if  indirect  lighting  is  to  be  used  in  this  new  era. 
Our  work  shows  that  paints  can  be  greatly  improved  and 
that  adequate  reflecting  media  will  be  available.  At  the 
present  time  no  transmitting  media,  excepting  quartz, 
are  satisfactory  in  thicknesses  usually  necessary  for 
diffusely  transmitting  media.  However,  until,  they  are 
developed  various  expedients  are  available  which  circum¬ 
vent  the  need  for  them. 

Studio  given  daylight  equivalent 

An  example  of  this  is  the  fixture  we  designed  for  the 
first  noteworthy  dual-purpose  lighting  installation  illus¬ 
trated  on  page  1035.  As  seen  in  the  vertical  cross-sec¬ 
tion,  on  this  page,  the  concentric  cylinders  of  oxidized 
aluminum  screen  the  source  from  the  eyes.  Even  when 
the  eyes  are  directed  vertically  upward,  the  pool  of  mer¬ 
cury  in  the  bulb  of  the  sunlight  “Mazda”  lamp  (S-1) 
screens  the  source.  Thirty-six  of  these  units,  manu¬ 
factured  by  Kantack  &  Comjjany,  were  installed  in  the 
largest  Chicago  studio  of  the  National  Broadcasting 
Company.  They  are  26  feet  above  the  floor  and  are 
installed  on  the  under  side  of  the  decorative  beams.  For 
convenience,  the  necessary  transformers  are  fastened  to 
a  rack  outside  the  room  and  heavy  wiring  is  used.  These 
lamps  operate  at  approximately  30  amp.  and  10  volts. 
The  ifistallation  w’as  designed  to  provide  an  initial  in¬ 
tensity  of  25  footcandles.  This  should  produce  a  mini¬ 
mum  perceptible  erythema  upon  untanned  skin  in  about 
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80  minutes.  This  is  produced  by  midsummer  sunlight 
in  about  20  minutes.  Therefore,  we  have  in  this  studio, 
from  w'hich  natural  light  is  excluded,  a  satisfactory 
equivalent  of  sunlight.  Indeed,  such  independence  is  the 
final  challenge  to  the  sun. 

Even  in  this  brief  glimpse  of  a  new  service  which 
artificial  light  can  render  to  mankind,  it  is  seen  that  ade¬ 
quate  factors  of  safety  and  of  effectiveness  have  l)een 
provided.  Our  knowledge  of  threshold  values  gained  in 
recent  years  promises  much  from  weaker  sources  of 
ultraviolet  radiation.  The  installation  described  mav  be 


considered  not  only  revolutionary  but  evolutionary. 
The  artificial  sunlight  is  controlled  hy  a  separate  circuit. 
Six  ceiling-fixtures  containing  ordinary  “Mazda”  lamps 
provide  independent  lighting,  if  desired,  and  certain 
other  artificial  lighting  is  utilized  in  a  decorative  manner. 
In  closing,  we  commend  the  progressiveness  of  the  man¬ 
agement  of  the  National  Broadcasting  Company,  which 
installed  this  first  noteworthy  example  of  dual-purpose 
lighting.  New  problems  were  admirably  solved  by 
O.  B.  Hanson,  whose  co-operation  was  a  primary  factor 
in  the  eventual  realization  of  this  installation. 


T  T  T 


Temperature  Regulators  and  Recorders  Aid 
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Flexibility  of  temperature  control 
has  been  an  outstanding  advantage 
claimed  for  industrial  applications 
of  electric  heat  and  the  Massena 
mill  of  the  Aluminum  Company  of 
America  has  demonstrated  by  its 
extensive  use  of  automatic  tempera¬ 
ture  regulators  that  they  have  a 
tlefinite  value  in  controlling  quality 
of  product. 

For  just  two  uses  of  electric  heat 
41  automatic  temperature  controllers  are 
used,  fourteen  for  as  many  ingot  preheat 
mg  ovens  and  26  for  as  many  zones  of  the 
40- ft.  heat-treating  oven  for  structural  aluminum. 

The  controllers  are  gang-operated  by  rugged  motors 
ind  easily  replaceable,  if  they  become  inoperative,  be 
ause  of  the  separable  couplings  between  units,  the  hangers 
and  terminal  connections. 

Used  in  conjunction  with  these  controllers  are  graphic  instru 
mcnts,  each  capable  of  recording  four  temperatures.  Eleven 
'ecorders  are  used  for  the  two  processes  that  have  been  mentioned. 
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Triples  Residential  Load 
Despite  Cheap  Gas 


the  same  advantages  as  in  tlic  separate  meter  rates  and 
will  add  many  new  conveniences.  A  definite  analysis  of 
results  on  this  new  rate  will  not  he  available  until  it  has 
been  in  force  over  a  period  of  time,  but  from  public 
and  personal  comment  the  new  one-meter  rate  seems 
destined  for  immediate  public  acceptance  and  success. 


The  problem  of  load  building  is  always  of  paramount 
mterest  to  the  public  utility  comi)any,  Intt  to  the  West 
1'exas  Utilities  Comi)any  it  was  of  vital  importance  to 
success  and  development. 

Located  in  We.st  Texas,  a  vast,  virgin  empire,  with 
|M)pulation  widely  scattered  on  ranches,  farms,  small 
rural  communities  and  .small  cities,  the  problem  sifted 
itself  down  to  the  fact  that  electric  consumption  per 
residential  meter  had  to  be  increased. 

I'be  principal  sources  of  income  in  this  territory  are 
agriculture,  ranching  and  oil  development.  Low-price 
natural  gas  is  available  in  the  majority  of  the  communi¬ 
ties  served.  With  these  facts  in  mind,  it  was  necessary 
to  ])nt  into  effect  a  rate  that  would  l)e  equitable  to  large 
and  small  home  owners,  and  at  the  same  time  he  an 
incentive  toward  the  use  of  current  and  the  application 
of  electric  appliances  to  domestic  tasks. 


T 

Dual-Purpose  Yard  Lighting 
Protects  and  Guides  on  Farms 

By  GEORGE  W.  KABLE 

Director  Naiiotia!  Rural  Electric  Project, 

Colletfc  Park,  Marylaud 

W'ell-i)laced  yard  lights  offer,  perhaps,  the  most 
appreciated  illumination  on  the  farm,  serving,  as  they 
do.  the  double  purpose  of  guiding  the  way  from  build¬ 
ing  to  building  and  deterring  prowlers  from  ap¬ 
proaching. 

Typical  of  such  installations  on  the  National  Rural 


A  rate  system  was  evolved,  based  on  the  room-count  Electric  Project,  College  Park,  Md.,  is  that  of  the  H.  h.. 
system,  with  steps  of  1 2  cents.  9  cents,  and  5  cents  Thompson  farm.  Here  three  150- watt  “Mazda”  lamps 
for  4  kw.-hr.  per  room  on  each  step.  All  subsequent  in  flat  dome  enameled  steel  reflectors  have  been  used, 
service  was  sold  at  3  cents  per  kilowatt-hour.  In  addi-  One  unit  is  mounted  on  the  side  of  the  barn  above  the 

tion  to  this  rate,  two  others  were  used — refrigeration  and  driveway  door,  one  on  the  water  tank  tower  and  one 

heating  and  cooking.  When  these  rates  were  put  into  above  the  pole  in  the  foreground.  The  latter  is  sup- 
eflfect,  it  was  the  intention  of  the  company  to  combine  ported  directly  above  the  top  of  the  pole  by  two  sections 

the  three  into  one  combination  rate  at  a  later  date.  of  bent  conduit  strapped  to  the  pole.  This  means  of 

Results  have  proved  that  a  rate  of  this  type  is  of  support  eliminates  any  shadow  from  the  pole, 
material  assistance  in  the  development  of  load.  In  the  Switches  to  control  the  yard  lights  are  placed  at  sev- 
first  j)lace  it  cut  down  merchandise  sales  resistance.  The  eral  convenient  points.  One  of  these  is  at  the  kitchen 
company  has  always  realized  that  electrical  mercbandi.se  door,  another  is  at  the  barn  and  a  third  at  the  garage, 
offers  enormous  opiwrtunities  for  the  building  of  load.  It  is  also  often  found  desirable  to  have  one  inside  tlie 
and  to  further  the  .sale  of  the.se  appliances  an  active  house,  where  it  may  be  quickly  operated  at  any  moment, 
merchandise  department  was  organized.  Dur¬ 
ing  the  i)ast  five  years  more  than  $5,000,000 
worth  of  electrical  merchandise  has  been  sold 
to  an  average  of  30,CXX)  customers,  and  resi¬ 
dential  kilowatt-hour  con.sum])tion  has  shown 
a  steady  increase,  from  190  kw.-hr.  in  1920 
to  .580  for  1929. 

During  this  five-year  merchandising  period 
6,264  ranges,  4.322  Frigidaires.  850  water 
heaters  and  innumerable  other  current-con¬ 
suming  devices  have  been  connected  to  the 
lines. 

It  w’as  found  that  under  the  old  block-tyi^e 
rate  results  were  good  uj)  to  a  certain  point, 
but  beyond  that  it  was  very  hard  to  build 
increased  load.  The  low  follow-on  steps  have 
proved  to  l>e  the  solution  to  this  problem,  as 
shown  by  tbe  above  figures.  It  is  now  the 
intention  of  the  company  to  consolidate  all 
service  on  a  one-meter  basis,  which  will  allow 


Adequate  yard  lighting  means 
safety  and  convenience 
on  the  farm 
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Power  Interchange 

With  Industrial  Plants 


While  nearly  63  per  cent  of  the  in¬ 
dustrial  horsepower  in  this  country 
that  is  electrified  is  operated  by  pur¬ 
chased  power,  it  has  been  estimated 
that  about  25,000,000,000  kw.-hr. 
is  generated  yearly  by  industrial 
private  plants.  Of  this  amount  the 
major  portion  is  produced  by  indus¬ 
tries  having  large  quantities  of  by¬ 
product  heat  or  waste  fuel  to  utilize 
or  requiring  large  amounts  of  process 
steam. 

What  are  the  possibilities  of  utilities 
deriving  some  benefit  from  this  un¬ 
touched  market?  Will  they  have  to 

STEAM  and  electric  power  requirements  of  an 
industrial  plant  seldom  coincide,  either  hourly, 
daily  or  seasonal,  and  these  requirements  do  not. 
except  in  a  general  way,  synchronize  with  the  liberation 
of  waste  heat.  Furthermore,  the  hig  power-consuming 
industries  are  not  always  great  consumers  of  process 
steam  and  the  large  steam  users  are  frequently  relatively 
small  consumers  of  power. 

To  secure  the  maximum  degree  of  reliability  and 
economy  in  power  service  and  the  fullest  utilization  of 
waste  heat  or  surplus  power,  some  arrangement  must 
he  made  to  bring  about  a  massing  of  the  industrial  and 
utility  companies’  resources. 

Among  the  means  that  may  he  employed  to  secure  the 
advantages  of  massed  resources,  R.  F.  Wood,  president 
of  Allied  Engineering,  Inc.,  cites  the  following: 

r.  The  interconnection  of  the  electric  circuits  securing 
advantages  of  protection  of  service,  diversity  of  load 
conditions,  economy  of  operation,  etc. 

2.  The  establishment  of  jointly  owned  plants  and  facil¬ 
ities,  supplying  to  the  industrial  plant  electric,  steam,  or 
other  power  service,  utilizing  the  utility  system  as  the 
reservoir  from  which  to  draw  or  into  which  any  and  all 
Mirplus  electric  power  may  he  poured. 

3.  The  building  and  operation  of  plants  and  facilities 
by  a  utility  company  near  the  industrial  plant,  supplying 
such  power  service  as  required  by  the  industrial  plant. 


consider  exchange  of  energy  with 
such  plants  on  the  same  basis  as 
utilities;  will  they  have  to  serve  as  a 
clearing  house  for  the  surplus  heat, 
waste  fuel  or  steam  in  the  form  of 
electricity;  should  they  supply  both 
steam  and  electricity,  or  is  joint  oper¬ 
ation  of  plants  desirable? 

Two  speakers — B.  F.  Wood,  president 
of  Allied  Engineers,  Inc.,  and  W.  F, 

Ryan,  mechanical  engineer  Stone  8C 
Webster — discussed  some  phases  of 
this  problem  at  the  A.S.M.E.  conven¬ 
tion  this  week.  Their  comments  ire 
abstracted  here. 

making  up  any  deficiency  from  or  taking  any  surplu.-. 
electric  |X)wer  on  the  utility  company’s  |X)wer  system. 

In  the  first  case  there  are  the  possibilities  of  all  the 
advantages  of  interchange  of  electric  power  presented 
by  interconnection  between  different  utility  systems,  with 
the  further  advantage,  usually,  of  a  different  character 
and  greater  degree  of  diversity  of  load. 

However,  it  is  the  two  last  cases  that  present  the  great¬ 
est  jx)ssibility  for  mutually  advantageous  arrangement 
between  industrial  and  utility  plants  and  that  make  the 
engineering  studies  to  secure  maximum  economic  results 
most  interesting. 

In  the  establishment  of  jointly  owned  plants  or  the 
allwation  of  a  portion  of  the  plant  facilities  to  the  service 
of  the  industrial  plant,  the  total  investment  may  be 
minimized.  Many  plant  facilities  .such  as  real  estate,  rail¬ 
road  sidings,  coal-  and  ash-handling  equipment,  etc,,  need 
not  l)e  duplicated.  Spare  equipment  may  serve  as  spare 
for  both  the  industrial  and  utility.  The  organization  for 
operation  anfl  maintenance  may  I)e  spread  over  both 
ojierations. 

A  good  illustration  of  the  second  case,  points  out  Mr 
Wood,  is  the  Deepwater  station,  jointly  owned  by  the 
American  Gas  &  Electric  Company  and  the  United  Gas 
Improvement  Company,  with  a  portion  of  the  plant 
allocated  to  the  services  of  E.  I.  du  Pont  de  Nemours 
&  Company.  The  combined  electric-power  requirements 
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of  the  two  utility  companies  was  in  the  order  of  some 
100,000  kw.  demand  and  400,000,000  to  600,000,000 
kw.-hr.  annually,  while  the  industrial  company  wanted 
200,000  to  400,000  lb.  per  hour  of  process  steam  at  180 
lb.  pressure. 

The  essential  features  of  the  contract  between  the 
utility  companies  and  Du  Pont  company  are  as  follows : 

1.  The  Du  Pont  company  pays  in  monthly  installments 
a  sum  representing  a  reasonable  return  on  the  invest¬ 
ment  in  that  portion  of  the  plant  facilities  allocated  to 
its  service. 

2.  It  pays  the  proportionate  share  of  all  direct  oper¬ 
ating  and  maintenance  costs,  including  fuel. 

The  Du  Pont  company  is  thus  entitled  to  all  electric 
jKiwer  generated  by  the  steam  that  passes  through  its 
liigh-pressure  turbine  unit,  and  should  its  need  for 
])rocess  steam  be  in  excess  of  that  required  to  produce 
the  necessary  supply  of  electric  power,  the  excess  power 
flows  into  the  utility  system  and  is  credited  to  the 
Du  Pont  company.  On  the  other  hand,  should  its  need 
for  electric  power  at  any  time  exceed  the  production  of 
the  generating  unit,  power  will  l)e  drawn  from  the  utility 
company’s  system. 

The  second  element  of  the  Du  Pont  company’s  monthly 
charge  is  determined  hy  the  ratio  that  the  total  heat  sup¬ 
plied  to  its  generating  unit  bears'to  the  total  heat  supplied 

Savings  Effected  by  Combined  Plant 

Rased  on  heat  balances  shown  In 
Figrs.  1,  2  and  3  and  data  on  page  1042. 


Industrial 

Plant 

Central 

Station 

Total  Sepa 
Plants 

Combined 

Plant 

Onim  output,  kw . 

6,700 

21,500 

28,200 

27,200 

Auxiliary  power,  kw . 

i,m) 

1,-iOO 

£,700 

£,100 

Net  output,  kw . 

5,500 

20,000 

25,500 

25,500 

Fuel  input,  million  B.t.u.  per  hour  .... 

711 

279 

990 

800 

Blowdown  loeaee,  million  B.t.u.  per  hour 

12 

4 

16 

14 

Other  boiler  lonaes,  million  B.t.u.  per  hour  1 05 

41 

146 

105 

Condenser  losses,  million  B.t.u.  per  hour 

156 

156 

Capital  cost  of  plant  (thousand  dollars) . 

$2,168 

$2,220 

$4,388 

$3,928 

Reduction  in  capital  cost  effected  by  combination . 

Annual  savinK  in  fuel  cost  based  on  coal  at  $3.50  per  ton  of  2,000  lb. . . 

to  all  generating  units.  As  a  result  of  diis  arrangement  it 
is  given  full  access  to  all  station-ojierating  records  and 
may  even  purchase  or  designate  other  sources  of  fuel  if 
it  believes  lower  operating  costs  would  result. 

The  combined  full  utility  and  industrial  load  will 
require  the  operation  of  five  boilers,  leaving  the  sixth 
as  spare  for  all  companies.  Furthermore,  either  utility 
conqiany  may,  at  any  time,  take  any  unused  capacity 
of  the  other,  paying  only  the  projxirtionate  operating  and 
maintenance  costs.  Thus,  to  the  extent  that  their  respec¬ 
tive  loads  do  not  synchronize,  each  company  has  the 
privilege  of  fully  loading  the  unused  capacity  of  the 
other  without  increasing  its  share  of  capital  expense.  An 
incentive  is  thus  created  that  should  result  in  keeping 
the  station  as  nearly  fully  loaded  at  all  times  as  possible. 
Should  this  occur,  the  net  effect  will  be  the  benefit  of 
all  parties,  as  in  this  manner  the  unit  station-heat  costs 
will  be  less  because  the  total  cost  will  be  spread  over  a 
larger  output. 

.\s  an  example  of  the  third  class — that  is,  of  the  utility 


company  owning  and  operating  the  plant  and  facilities — 
may  be  cited  the  case  of  a  steel  company  wishing  to 
change  its  rolling  mills  and  other  steam-engine-driven 
equipment  to  electric-motor  drive.  It  was  found  that 
sufficient  waste  gas  was  available  to  supply  the  steel  com¬ 
pany’s  electric-power  requirements  after  complete  mill 
electrification.  The  steel  company’s  electric-power  re¬ 
quirement  will  then  be  about  300,000,000  kw.  annually, 
with  a  maximum  demand  of  54,000  kw.  The  available 
waste  gas  will  produce,  over  and  above  the  steel  com¬ 
pany’s  requirements,  a  surplus  of  some  40,000,000 
kw.-hr.  annually.  The  steel  company  either  would  have 
to  in.stall  complete  spare  equipment  or  relay  its  electric- 
power  service  from  the  utility  company’s  power  system, 
thus  either  materially  increasing  its  annual  capital 
charges  or  adding  to  its  operating  charges  for  reserve  or 
stand-by  service. 

Utility  builds,  owns  and  operates 
manufacturer’s  power  plant 

An  industrial  company  such  as  the  steel  company  is 
usually  not  prepared  to  make  large  capital  investments, 
except  under  pressure  of  necessity,  unless  the  annual 
return  on  capital  investment  is  greatly  in  excess  of  that 
required  in  the  diversified  power  service  of  a  utility  com¬ 
pany.  This  situation  led  to  the  suggestion  that  the  utility 
company  build,  own,  and  operate  the  power  plant  and 
facilities,  purchasing  the  waste  heat  from  the  steel  com¬ 
pany  at  substantially  the  equivalent  cost  of  other  fuel, 
and  furnish  the  steel  company  with  its  entire  electric- 
l)Ower  requirements  on  a  cost  basis  to  yield  a  proper 
return  on  the  investment. 

The  utility  company  could  build  a  station  designed  to 
operate  at  1,400  lb.  pressure,  instead  of  400  lb,  as  con¬ 
templated  by  the  steel  company,  providing  no  spare  gen¬ 
erating  equipment.  The  utility  company  could  relay  the 
steel  company’s  service  with  the  spare  equipment 
required  for  its  other  service.  Such  a  plant,  in  addition 
to  supplying  the  steel  company’s  requirements,  could 
generate  some  100,000,000  kw.-hr.  annually  at  a  cost  that 
could  advantageously  be  poured  into  the  utility  company’s 
system.  The  net  result  will  be  to  furnish  the  steel 
company’s  entire  electric-power  requirement  at  a  cost 
comparable  with  any  cost  to  itself  and  to  save  the  steel 
company  an  investment  of  something  over  $6,000,000  in 
power-station  facilities  and  to  increase  the  annual  return 
on  the  moneys  to  be  spent  by  the  steel  company  on  its 
electrification  program  from  about  20  per  cent  to  about 
25  per  cent. 

A  case  now  under  consideration  is  that  of  a  large 
manufacturer  using  some  3,000,000,000  lb.  of  steam  per 
year  for  process  and  heating  and  at  the  same  time  buying 
and  generating  electric  power  up  to  a  maximum  demand 
of  42,000  kw.  The  manufacturer  is  faced  with  the 
necessity  of  abandoning  one  of  two  large  boiler  plants, 
and,  being  thus  faced  with  rehabilitating  his  steam  and 
power  supply,  can  eflfect  substantial  gains  by  building  a 
high-pressure  boiler  plant  and  generating  by-product 
power.  Here  again  even  greater  over-all  results  can  be 
obtained  by  the  public  utility  company  building  the  new 
plant  and  serving  both  the  steam  and  electric-power 
requirements,  primarily  because  the  utility  company  can 
make  a  materially  greater  use  of  the  investment  in  plant 
facilities. 

Another  case  recently  under  consideration  was  a  group 
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of  stockyard  and  packing-house  companies  whose  plants 
are  located  close  together.  Their  combined  maximum 
demand  for  steam  is  almost  2,000,000  lb.  an  hour,  now 
served  from  eight  relatively  low-pressure  boiler  plants, 
while  they  generate  or  purchase  about  130,000,000  kw.-hr. 
a  year.  Estimates  of  a  central  high-pressure  steam  sta¬ 
tion  producing  byproduct  power,  including,  of  course, 
fixed  charges  on  the  new  investment,  show  very  substan¬ 
tial  economies  over  the  present  operating  costs.  But  the 
point  to  emphasize  is  that  the  over-all  saving  is  a  maxi¬ 
mum  when  the  public  utility  company  is  associated  with 
the  new  enterprise,  as  this  permits  minimizing  investment 
in  spare  or  reserve  plant  capacity ;  it  permits  maximum 
economical  use  of  all  byproduct  jiower ;  and  it  sujjplies, 


the  other  hand  for  furnishing  electric  power  only  a  por¬ 
tion  of  the  time. 

As  an  example  of  the  possibilities  of  co-operative 
steam  and  power  production,  W.  F.  Ryan,  mechanical 
engineer  Stone  &  Webster,  considers  a  relatively  large 
industrial  plant,  having  an  average  steam  demand  of 
600,000  lb.  per  hour.  Two-thirds  of  this  steam  is  used 
at  boiler  pressure,  and  the  remainder  at  a  lower  pressure, 
after  passing  through  non-condensing  turbine-generators. 
The  |X)wer  demand  of  the  mill,  which  is  only  5,500  kw., 
is  easily  and  economically  supplied  in  this  way.  Fig.  1 
shows  the  essential  features  of  the  plant  heat  balance, 
with  heat  flows  given  to  the  nearest  million  of  heat  units, 
above  32  deg.  F. 


l30xl0^B.tu.per  tfr. 


130 X  to* B.fu  pvr  Hr 


Figs.  1,  2  and  3 — Heat  balance  of  isolated  industrial  plant,  condensing  central  station 
and  combined  central  station  and  industrial  plant 


in  the  most  economical  manner,  electric  power  which  at 
times  is  required  in  quantities  greater  than  is  available 
from  the  steam  then  used. 

In  principle,  declares  Mr.  Wood,  the  industrial  should 
])ay  the  jiower  company  a  reasonable  rate  of  return  on 
all  investments  made  on  its  account  and  also  pay  its 
proper  share  of  all  operating  costs.  If  byproduct  power 
from  steam  be  involved,  then  the  combined  unit  cost  of 
saving  both  steam  and  electric  power  is  a  minimum  when 
the  investment  in  steam  capacity  is  fully  utilized  and 
when  the  electric-power  requirement  is  just  that  of  the 
byproduct  power  available  from  this  amount  of  steam. 
Vny  unbalanced  conditions  from  this  exact  relation  be¬ 
tween  the  quantity  of  steam  and  of  electric  power  will 
increase  the  combined  unit  cost.  Hence,  the  unit  rates 
tor  each  should  bear  some  relation  to  the  quantity  of 
the  other,  and  in  the  limit  be  equitable  on  the  one  hand 
for  furnishing  steam  only  a  portion  of  the  time  and  on 


The  territory  in  which  this  plant  is  situated  is  served 
by  a  central  station,  which  is  also  highly  efficient.  The 
essential  features  of  its  heat  balance  are  outlined  in 
Fig.2. 

Fig.  3  shows  the  economies  that  can  be  effected  by 
combining  the  functions  of  these  two  power  stations  in 
a  single  plant,  producing  the  same  quantities  of  steam 
for  process  and  the  same  net  output  of  electric  energy. 
Instead  of  the  total  heat  consumption  of  990,000,000 
B.t.u.  per  hour  required  for  the  two  individual  plants, 
we  have  a  heat  consumption  in  the  combined  plant  of 
only  800,000,000  B.t.u.  per  hour,  a  saving  of  19  per  cent. 
Had  we  assumed  a  more  efficient  central  station,  with 
higher  initial  pressure,  reheat,  and  additional  stages  of 
feedwater  heating,  the  fuel  saving  would  have  been 
proportionately  greater. 

The  above  fuel  saving  is  based  on  the  ideal  condition 
illustrated  in  Fig.  1,  where  the  demand  for  exhaust  steam 
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is  precisely  equal  to  the  supply.  This  never  occurs  in 
practice.  Either  there  is  an  excess  of  exhaust  steam 
which  is  blowm  to  the  atmosphere  or  concealed  by  waste¬ 
ful  application  in  process,  or  there  is  a  deficiency  of 
exhaust  steam,  and  live  steam  is  supplied  through  a 
reducing  valve.  In  one  case  there  is  a  total  loss  of  valu¬ 
able  heat,  in  the  other  a  degradation  of  energy  and  loss 
of  potential  |X)wer.  Under  any  practical  conditions, 
therefore,  the  saving  should  he  greater  than  that  indi¬ 
cated  by  these  heat-balance  diagrams. 

Many  industrial  boiler  plants  are  operated  in  whole  or 
in  part  on  waste  fuel.  If  50  j)er  cent  of  the  heat  supplied 
to  the  boilers  in  Fig.  I  is  waste  fuel,  and  this  waste  is 
utilized  in  the  combined  plant  of  Fig.  3,  then  the  saving 
in  purchased  fuel  is  30  per  cent. 

Analysis  of  the  more  imjxirtant  wastes  in  these  heat 
balances  shows  that  the  fuel  saving  in  the  combined  plant 
is  effected  by  a  22  ])er  cent  decrease  in  auxiliary  power 
consumption  (largely  due  to  elimination  of  condenser 
auxiliaries),  13  per  cent  reduction  in  blowdown  losses, 
28  i)er  cent  reduction  in  other  boiler  losses,  and  100  per 
cent  elimination  of  condenser  losses.  Reduction  of  radi¬ 
ation,  leakage,  friction,  generator  losses,  etc.,  not  taken 
into  account  on  these  diagrams,  should  offset,  in  large 
part,  the  transmission  losses  incident  to  the  combination. 

Under  favorable  circumstances,  the  cost  of  a  combined 
steam  and  power  plant  of  this  kind  will  cost  less  than 
two  separate  plants  for  the  two  functions.  If  the  com¬ 
bination  involves  transmission  of  jiower  or  steam  over 
great  di.stances.  or  if  the  loss  of  steam  in  process  neces¬ 
sitates  the  in.stallation  of  expensive  evaporators,  the  case 
may  be  reversed,  but  there  are  obvious  .savings  in  the 
elimination  of  condensers  and  circulating-water  supply, 
and  the  reduction  in  the  number  of  boilers  and  other 
items  of  equipment.  These  savings  are  not  offset  by  the 
greater  amount  of  high-pressure  piping  and  eciuipment. 
For  the  particular  case  under  di.scussion,  the  capital  cost 
is  estimated  as  follows : 


Cost  of  completo  industrial  power  plant,  in  accordance  with  Fie.  I. 

includine  land,  auxiliary  structures,  etc  .  $2,1 68,000 

Increment  cost,  for  capacity  assumed  in  Fie.  2,  for  large  central  sta¬ 
tion,  including  land,  auxiliary  structures,  etc .  .  .  2,220  000 

Total  cost,  separate  plants .  .  $4, 388,000 

Complete  cost,  combined  plant,  in  accordance  with  Fig.  3,  including 

land,  auxiliary  structures,  etc.  .  3,928,00 

Saving  effected  by  combination .  $460,000 


If  the  combination  plant  is  so  situated  that  it  can  sup¬ 
ply  steam  and  power  to  several  contiguous  industries, 
then  the  cost  of  such  a  plant  might  be  taken  on  an  incre¬ 
ment  basis,  as  well  as  the  central  station.  The  same 
applies  if  an  existing  central  station  is  so  situated  that 
it  can  supply  one  or  more  industrial  plants  without  dupli¬ 
cating  existing  coal-handling  facilities  and  the  like.  Roth 
of  these  cases  result  in  a  great  reduction  of  initial  cost, 
and  also  operating  labor  and  maintenance  costs. 

There  is  a  deep-seated  and  well-founded  reluctance  on 
both  sides  to  invade  what,  up  to  now,  they  have  each 
considered  the  domain  of  the  other.  However,  our  elec¬ 
tric-power  companies  have  neglected  few  opportunities 
to  extend  their  service  or  to  reduce  their  costs.  Our 
manufacturers  have  been  equally  diligent  in  reducing 
production  costs.  These  heat  units,  and  the  dollars  they 
represent,  will  not  be  allowed  to  roll  into  the  atmosphere 
and  into  the  ocean  forever. 

The  fir. St  requirement  for  the  success  of  such  a 
co-o|)erative  enterprise  is  'that  the  advantages  must  be 
equitably  divided  between  the  tw’o  parties.  If  the  plant 
is  owned  and  operated  hy  the  manufacturer,  the  utility 
must  be  assured  of  the  continuity  of  the  power  supply. 
If,  on  the  other  hand,  the  utility  owns  and  operates  the 
plant,  the  manufacturer  mu.st  be  assured  of  the  reliability 
of  his  steam  supply.  If  a  plant  is  built  under  joint 
ownership,  there  must  lie  a  ju.st  division  of  costs'between 
the  two  services.  All  three  of  these  plans  are  in  use  in 
this  country  today.  All  require  mutual  confidence,  good 
engineering,  and  intelligent  management,  and  each  party 
must  have  a  sympathetic  understanding  of  the  problems 
of  the  other. 

Another  field  in  which  public  utilities  and  the  indu.s- 
tries  may  profitably  co-operate  is  in  the  better  utilization 
of  waste  fuel.  There  are  some  industrial  plants  which 
can  supjdy  their  entire  heat  and  power  requirements  with 
combustible  waste  from  their  manufacturing  oi^erations. 
To  improve  the  efficiency  of  power  generation  or  heat 
utilization  in  such  plants  would  only  create  an  unmar¬ 
ketable  surplus  of  waste  fuel.  If  surplus  power  could 
be  sold  at  a  figure  advantageous  to  both  producer  and 
purchaser,  then  it  would  pay  to  use  efficient  apparatus 
and  prevent  unnecessary  waste. 

The  pioneering  is  now  being  done  by  the  more  enter¬ 
prising  managements,  and  we  may  look  for  a  rapid  and 
widespread  development  of  co-operation  between  i)ublic 
utilities  and  the  large  steam-using  industries. 


T  T  T 


Reducing  Boiler  Insulation 


Heat  insulation  is  an  important  item  of 
expense  in  boiler  costs.  With  the  intro¬ 
duction  of  water  walls  this  item  increases 
because  the  pipes  connecting  the  boiler 
drums  and  the  water  wall  headers  have  to 
he  covered.  Then,  as  is  shown  by  these 
vertical  and  horizontal  sections  of  a  boiler 
wall  in  the  Horseshoe  Lake  station  of  the 
Oklahoma  Gas  &  Electric  Company,  a  * 
thought  was  engendered  in  the  mechanical 
division  of  the  Byllesby  Engineering  & 
Management  Corporation,  “Why  not  im¬ 
bed  these  pipes  in  the  wall  insulation?” 
The  result  is  a  very  worth-while  reduction 
in  the  cost  of  insulating  and  the  side  of  the 
boiler  looks  a  lot  less  snaky. 
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Sub-Floor  Overflow  Cage  Three-Phase  Transformer  Unit 

Made  Visible  by  Mirror  Improves  Distribution 


In  order  that  the  turhine-oil  sight  overflow  located 
l»elow  the  turbine  room  floor  may  l)e  within  easy  sight 
of  the  machine  attendant  modification  of  the  periscope 
has  been  installed  in  the  Coos  Bay  steam  station  of  the 
Mountain  States  Power  Company.  It  consists  merely 
of  an  open  bottom  box,  white  enameled  inside,  covering 
the  overflow  sight  glass  and  containing  a  mirror  and 
lamp.  The  periscope  tube  is  a  3-ft.  jnece  of  2^-in  con¬ 
duit.  on  which  is  mounted  the  switch  for  the  light  in  the 
box. 


By  F.  W.  L.  HILL 

Etuunccriny  He  part  merit,  Electric  Bond  ir  Share  Company. 

.Vm’  York 

In  order  to  simplify  construction,  reduce  hazards 
and  generally  improve  the  appearance  of  three-phase 
transformer  installations  on  city  streets  or  alleys,  a  three- 
phase  vertical  type  of  distribution  transformer  with 
cover  bushings,  in  sizes  30,  45  and  75  kva.,  has  recently 
Ijeen  develojied  with  the  jiarticular  aim  of  adaptability 
for  use  on  narrow  streets.  This  type  of  transformer 
consists  of  three  standard  single-phase  cores  clamped 
together,  one  above  the  other,  and  mounted  in  a  single 
tank  having  a  relatively  small  diameter. 

.\mong  the  advantages  of  this  ty])e  of  three-phase 
transformer,  when  compared  with  the  installation  of 
three  standard  single-phase  units  or  one  standard  three- 
phase  unit  with  pocket -type  bushings,  are;  Minimum 
lateral  sjiace  requirement,  l)etter  distribution  of  weight 
on  the  pole,  and  the  complete  separation  of  primary  and 
secondary  conductors  due  to  the  use  of  cover-type  bush¬ 
ings  and  neat  appearance. 

It  will  be  noted  that  the  secondary  circuits,  if  carried 
on  vertical  racks,  can  be*  installed  on  a  level  with  and 
to  one  side  of  the  transformer  case  by  using  short 
extension  brackets,  thus  conserving  pole  height. 

In  case  of  burn-out  on  one  phase,  the  corresponding 
core  can  be  replaced  with  a  standard  single-phase  unit 
without  disas.sembling  the  windings  of  the  other  two 
cores. 


Vertical-type  three-phase  distribution  transformer  has  many  advantages 


Left  —  Typical 
installation  of  a 
45-kva.  unit  on 
a  35-ft.  tubular 
steel  pole  con¬ 
nected  13,200 
volts  on  the  pri¬ 
mary  ‘side  and 
120  /  208  Y, 
three  -  phase, 
four-wire  on  the 
secondary,  ('en¬ 
ter  —  Racked 
secondaries  fur¬ 
ther  improve 
distribution  line 
a  p  p  e  a  r  a  nces. 
Right — Core  and 
coils  of  a  Gen¬ 
eral  Electric 
Company  three- 
pha.se,  vertical- 
t  y  p  e  trans¬ 
former,  high- 
voltage  side. 


I h'cctiibcr  6,  — ELEC  1  RICAL  \\  OKLD 


1043 


Deepwater  and  Gilbert  1,200-Lb. 


GILBERT 

(See  Electrical  World,  March  2, 1929,  page  429) 

One  General  Electric  55,000-kw.  compound  turbine  consist¬ 
ing  of  a  high-  and  low-pressure  cross-compound  installation,  the 
low-pressure  section  working  at  variable  pressures.  The  high- 
pressure  turbine  has  a  multi-valve  arrangement  in  order  to  obtain 
high  efficiency  over  a  large  load  range. 

Steam  pressure,  1,250  lb.  gage,  750  deg.  F.,  exhausted  through 
steam  and  gas  reheaters  at  a  pressure  varying  from  400  lb.  gage 
to  85  lb.  gage,  the  steam  being  reheated  to  750  deg.  F.  before 
entering  the  low-pressure  turbine. 

Two  boiler  units,  each  designed  for  250,000  lb.  of  steam  per 
hour,  are  of  the  cross-drum  type,  eight  tubes  high. 

Furnaces  are  water-cooled,  except  around  the  circular  burners, 
where  refractoriej  are  used.  The  side  walls  of  both  furnaces  and 
the  front  and  rear  walls  of  No.  1  furnace  are  of  fin-tube 
construction.  On  No.  2  boiler  the  front  and  rear  walls  are  of  the 
bare-tube  tyiie,  backed  up  by  refractories.  The  furnace  volume  is 
18,000  cu.ft.  and  the  B.t.u.  release  about  18,000  B.t.u.  per 
cubic-foot  maximum. 

Omission  of  tbe  wall  between  the  boiler  and  turbine  rooms 
enable^  the  station  operator  to  see  and  control  all  principal  equip¬ 
ment.  With  the  exception  of  the  coal-handling  and  milling  ma¬ 
chinery  all  apparatus  is  under  the  control  of  the  station  operator 
and  can  ^  governed  automatically  or  by  push-button  devices. 
The  control  and  operation  of  the  plant  on  one  floor,  with¬ 
out  any  wall  between  turbine  and  toiler  room,  has  made  the 
Gilbert  plant  simpler  to  operate  than  existing  low-pressure  plants 
and  it  has  been  found  that  no  added  personnel  or  higher  class 
labor  than  is  used  in  low-pressure  plants  is  needed. 


Operating  Experiences 

WITH  a  plant  radically  new  in  design  and  with 
many  untried  features  it  is  evident  that  some 
difficulties  would  be  encountered  and  would  have 
to  he  rectified.  Operating  difficulties  reported  upon 
should  not  be  considered  as  a  reflection  on  the  effort  or 
service  of  the  manufacturers  connected  with  this  station. 

While  the  plant  has  not  attained  the  normal  expected 
output,  sufficient  information  is  available  regarding 
operating  costs  and  fixed  charges  to  indicate  the  eco¬ 
nomical  justification  of  the  design  and  construction. 

Piping — During  the  early  period  of  operation  com¬ 
position  gaskets  used  on  the  high-pressure  lines  in  sizes 
of  2  in.  and  under  gave  trouble  and  were  replaced  by 
metal  gaskets,  which  have  been  entirely  satisfactory.  It 
was  found  that  when  the  flanges  on  the  high-pressure 
suix;rheated  lines  were  covered  leaks  developed  during 
the  change  of  temperature  periods  when  a  line  was 
being  brought  up  to  pressure  or  the  pressure  was  being 
lowered.  Removal  of  the  flange  covering  overcame  this. 

Turbines — Minor  trouble  was  experienced  in  the 
beginning  on  the  high-pressure  turbine  due  to  condensed 
steam  from  the  glands  getting  into  the  oil  system.  There 
has  been  considerable  trouble  due  to  sticking  of  the 
valve  stems  in  their  bushings  and  in  the  cam  mechanism 
of  the  valve  control,  and  alterations  have  been  made  to 
obtain  even  changes  of  load.  Leakage  in  the  horizontal 
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joints  of  the  high-pressure  turbine  was  stopped  by 
tightening  the  holding-down  bolts.  On  the  low-pressure 
unit  trouble  developed  with  the  vacuum  tripper,  which 
was  due  to  faulty  adjustment.  No  difficulties  have  been 
experienced  with  the  intercepting  valve,  but  changes  are 
being  made  to  give  a  more  rigid  construction. 

Condensers — Leakage  between  the  rubber  expansion 
joint  and  the  water  box,  causing  the  loss  of  the  circulat¬ 
ing  system,  has  been  overcome  by  a  change  made  in  the 
bolting  arrangement.  Some  trouble  was  experienced 
with  the  reciprocating  air  pump  during  starting  due  to 
pulling  water  from  the  water  seal  between  the  first  stage 
jet  and  the  condenser  into  the  cylinder,  which  caused 
cracking  of  the  head.  This  has  been  corrected  by  the 
installation  of  a  bypass  around  the  first  stage  jets,  which 
is  used  during  starting  up. 

Boiler  Feed — The  secondary  feed  pumps  were  orig¬ 
inally  provided  with  Ryan  seals ;  now  replaced  by  a  com¬ 
bination  labyrinth  and  stuffing  box  which  has  proved 
satisfactory.  A  Mercon  regulator  is  being  installed  be¬ 
tween  the  primary  and  secondary  feed  pumps  to  insure 
bottling  up  of  high-temperature  water  in  the  secondary 
pump  during  light-load  operation. 

Superheater — The  superheat  obtained  at  the  .start  was 
low,  but  this  has  been  adjusted  by  the  installation  of  a 
kicker  haffle. 

Gas  Relieater — Reheat  temperature  was  entirely  too 
high  during  the  first  period  of  operation  •  '  *ed 

the  use  of  a  desuj^erheater.  To  remec’  „  ^.^able 
reheat  surface  has  been  removed  from  hoin  iioiler  units. 

Steam  Reheater — This  reheater  has  not  been  used 
regularly  as  the  gas  reheater  has  given  more  than 
enough  temperature,  and  the  use  of  the  steam  reheater 
has  not  been  required. 

Economizers — The  first  trouble  on  the  economizers 
was  due  to  leaky  handhole  caps,  this  having  been 
remedied  by  using  softer  steel  gaskets.  Later  consid¬ 
erable  trouble  developed  in  leaks  between  the  tubes  and 
the  headers. 

Induced  Draft  Fan — At  the  starting  period  difficulties 
were  experienced,  caused  by  erosion  of  the  fan-inlet 
vanes,  due  to  the  high  velocity  when  the  vanes  were 
almost  entirely  closed  at  light  ratings.  This  trouble  has 
been  overcome  by  the  installation  of  leak-in  dampers 
which  are  used  at  light  loads  during  starting. 

Burners — With  the  original  installation  of  the  burners 
the  flame  went  l)elow  the  slag  screen  and  changes  were 
made  to  remedy  this.  Trouble  has  been  experienced 
with  the  burning  of  the  cone  and  alterations  are  being 
made  to  overcome  this  difficulty.  It  has  been  impossible 
to  operate  continuously  burning  the  mill  vents  in  the 
boiler,  due  to  the  fact  that  the  vent  fan  does  not  have 
sufficient  excess  pressure  to  operate  satisfactorily  with 
tlie  high  secondary  air  pressure  required  by  the  first 
design  of  the  burners. 
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Slag  Trouble — In  the  beginning  slag  trouble  was  ex¬ 
perienced  due  to  faulty  burner  operation  and  the  im¬ 
possibility  of  removing  excess  slag  during  operation 
where  the  slag  screens  cross.  Changes  in  burner  design 
and  the  installation  of  additional  doors  in  the  ashpit 
have  overcome  this  trouble. 

Emergency  Boiler  -  Feed  Pump  —  A  turbine-driven 
emergency  boiler-feed  pump  was  installed,  all  other 
auxiliaries  being  motor-driven.  This  pump  has  func¬ 
tioned  when  trouble  had  developed  with  the  main 
turbine,  and  its  use  has  been  felt  to  be  justified. 

Feedwater — During  the  first  months  of  operation  the 
water  did  not  cause  any  difficulties,  but  during  the  ex¬ 
treme  dry  season  the  amount  of  solids  in  the  water  in¬ 
creased  very  rapidly.  The  evaporator  had  to  work  at  its 
full  capacity  due  to  excessive  leakage  of  the  economizer, 
which  also  aggravated  the  feedwater  difficulties  and 
raised  the  concentration  in  the  evaporator  and  boilers, 
causing  solids  to  be  carried  over  with  the  steam  into 
the  turbine,  where  they  deposited  and  reduced  the  effi¬ 
ciency  and  capacity  of  the  unit.  Greater  care  is  now 
being  taken  to  keep  down  the  concentration  in  the 
evaporation,  and  with  this  precaution  it  is  expected  that 
no  further  difficulties  wdth  the  turbine  being  filled  with 
scale  will  hr  experienced. 

'fii'. 
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AS  pioneer  plants  designed  for  high- 
pressure  steam  exclusively,  the  Deep¬ 
water  station,  of  the  American  Gas 
dC  Electric  and  the  United  Gas  Im¬ 
provement  companies,  and  Gilbert 
station,  formerly  Holland,  of  W.  S. 
Barstow  8C  Company,  and  now  of 
New  Jersey  Power  &  Light  Company, 
have  been  looked  to  eagerly  by  engi¬ 
neers  for  performance  data  and  oper¬ 
ating  experiences. 

At  the  annual  meeting  of  the  Ameri¬ 
can  Society  of  Mechanical  Engineers, 
held  in  New  York  this  week,  K.  M. 

Irwin  of  the  United  Gas  Improve¬ 
ment  Company  and  E.  M.  Gilbert 
of  W.  S.  Barstow  &  Company  re¬ 
ported  the  results  presented  in  ab¬ 
stract  here. 
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DEEPWATER 

(See  Electrical  Wmild,  May  11.  1920,  page  919) 

Two  General  Electric  53-58,000-kw.  compound  turbines  and  one 
high-pressure  turbine  duplicating  high-pressure  end  of  other 
units. 

Six  boilers,  two  supplying  each  high-pressure  machine.  One 
of  each  pair  of  boilers  is  equipped  with  a  reheater  and  small  size 
economizer,  while  the  other  has  no  reheater,  but  a  large-surface 
steaming-type  economizer. 

All  boilers  have  air  heaters,  those  on  the  reheater  boilers  hav¬ 
ing  14  per  cent  larger  surface  than  those  on  the  boilers  with 
steaming  economizers. 

Boilers  are  designed  for  1,350-lb.  pressure  and  turbines  for 
1,200  lb.  The  initial  temperature  admitted  to  the  high-pressure 
cylinder  is  725  deg.  F  and  at  the  exhaust  to  the  high-pressure 
cylinder  the  steam  is  reheated  in  the  flue-gas  reheaters  to  750 
deg.  F. 

Operating  Experiences 

Definite  figures  on  the  economies  obtained  or 
on  the  operating  efficiencies  of  the  equipment 
were  not  available  at  the  time  that  the  report 
was  prepared,  as  commercial  operation  had  been  in  effect 
but  a  little  over  three  months.  Many  difficulties  such 
as  are  encountered  in  new  plants,  and  especially  those 
of  novel  design  features,  have  come  up,  for  some  of 
which  remedies  have  been  provided  and  others  are  still 
to  be  treated. 

There  have  been  no  diffictdties  in  the  boiler  room 
traceable  to  1,200-lb.  pressure.  Many  of  the  fears  of 
1,200  lb.  have  been  centered  around  the  piping.  To  date 
there  have  been  no  leaks  on  the  larger  sizes  of  high- 
pressure  piping,  which  is  equipped  with  the  Sarlun 
joints.  The  economizers,  which  have  been  subjected  to 
as  high  as  1,800  lb.  pressure,  are  the  B,  &  W.  return- 
bend  type  with  copper  gasket  joints.  In  general,  these 
have  been  satisfactory,  in  that  only  one  of  the  boilers 
has  been  troublesome  with  leaks,  and  on  this  boiler  it 
was  found  that  most  of  the  leaks  were  attributable  to  the 
gaskets  being  improperly  installed  or  that  the  faces  had 
not  been  properly  prepared  to  receive  the  gasket.  Gen¬ 
erally,  the  same  observation  was  applicable  to  the  water- 
wall  tubes.  Some  of  the  boilers  developed  a  number 
of  leaks,  but  in  nearly  all  cases  after  these  had  been 
rerolled  no  further  difficulty  was  then  experienced.  In 
a  few  cases  where  there  has  been  a  repetition  of  the 
difficulty  it  was  found  to  be  traceable  to  the  fact  that 
the  water  from  the  quenching  of  the  slag-tap  system  had 
si  opined  over  on  these  tubes  before  the  covering  was 
completed. 

Other  difficulties  encountered  in  the  boiler  room, 
foreign  to  the  pressure  or  temperature,  have  been  the 
slag-tap  furnace  liottoms,  boiler  side  and  rear  walls, 
and  the  pulverized-fuel  system.  Boilers  which  are  taken 
off  the  line  and  put  back  at  fairly  frequent  intervals 
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liavt*  their  furnace  floors  grow  and  push  the  side  walls 
out.  This  is  due  to  having  the  bottoms  crack  in  cooling 
down  and  the  cracks  and  interstices  fill  with  molten 
"lag  when  the  boilers  are  heated  up.  The  repetition  of 
this  o})eration  gradually  pushes  the  walls  out,  so* that  it 
is  necessary  to  cut  hack  the  furnace  bottoms  adjacent 
to  the  side  walls  and  to  allow  the  walls  to  si)ring  hack 
or  to  he  pushed  hack  into  sha])e  and  start  over  again. 

U]X)n  discovering  the  difficulty  that  arose  in  connec¬ 
tion  with  the  pushing  out  of  side  walls  the  o./ners  of  the 
Deepwater  plant,  after  two  of  the  boilers  had  been  in¬ 
stalled  with  dolomite  bottoms  similar  to  other  installa¬ 
tions.  had  the  next  two  boilers  changed  with  mica  schist 
used  in  jilace  of  dolomite.  Subsequent  experience  in¬ 
dicated  that  at  Dce])water  the  dolomite  bottom  was  much 
sujierior  to  tlie  mica  .schist.  To  date  there  have  been 
only  two  cases  of  leakage  of  slag  from  the  furnace  bot¬ 
toms  covered  with  dolomite.  Neither  of  these  was 
serious,  and  both  were  immediately  stopjied  by  chilling 
the  slag  leak  with  water,  and  after  the  furnace  was  shut 
down,  cutting  back  the  floor  approximately  6  in.  along 
the  two  sides,  allowing  the  walls  to  assume  their  normal 
position,  filling  again  with  .silica  sand  and  dolomite. 

The  last  two  lx)iler.s  were  designed  wdth  bottoms  f)f 
radically  diflferent  design,  and  coke  cans  were  placed 
on  to])  of  5  in.  of  silica  .sand,  and  above  this  additional 
coke  and  coking  coal  were  si)read  in  order  to  form  a 
solid  coke  bottom.  It  has  been  found  that  these  last 
two  boilers  with  their  coke  bottoms  have  l)een  the  least 
satisfactory  of  any  of  those  installed.  The  slag  contains 
a  large  amount  of  iron  .sulphide,  which,  due  to  its 
weight,  sinks  to  the  bottom  of  the  slag  bath  and  is 
therefore  never  drawn  out  through  the  slag  tap.  This 
material  is  very  heavy,  ])enetrating  down  through  the 
coke  and  entirely  consuming  it,  so  that  on  ‘one  boiler 
with  this  design  of  bottom  it  has  been  found  that  all 
remnants  of  the  cans  of  coke  entirely  di.sai)peared.  It 
has  now  been  decided  to  reconstruct  with  magnesite 


Typical  Average  Operating  Data 
(Gilbert  Station) 


Date  and  time .  .  ..  AuKust 

Station  load: 

Kilowatt  Rroes . 

Boiler  No . 

1,000  lb.  steam  per  hour . 

Steam  preeaure,  lb.  per  sq.in . 

Steam  temperature  out  of  superheater,  dec.  K . 

Steam  temperature  in  relieater,  dec.  F . 

Steam  temperature  out  of  reheater,  dec.  F . 

Steam  pressure  in  reheater,  lb.  per  sq.in . . 

.Steam  pressure  out  of  reheater,  lb.  per  sij.in.. . 

Krononiicer: 

Cias  temperature  in  e<'unomiser,  dec.  F . 

(■as  temperature  out  of  economiser,  dec.  F . 

W'ater  temperature  in  economiser,  dec.  F . 

Water  temperature  out  of  economiser,  dec-  F . 

Air  Preheater: 

(ias  temperature  in  preheater,  dec-  F . 

(las  temperature  out  of  preheater,  dec-  F . 

Air  temperature  in  preheater,  dec-  F . 

-Air  temperature  out  of  preheater  (left),  dec-  F . 

■Air  temperature  out  of  preheater  (richt),  dec-  F.  .  .  . 
Plue-Kas  Analysis: 

COj  in  e<'onomiser,  |)er  cent . 

Condenser: 

Barometer,  in  Hr . 

Vacuum,  in  He  . 

Circulatinc-water  temperature,  in  dec-  F . 

Kvaporator: 

Make-up  water,  lb.  per  hour . 

Make-up  water  temperature,  dec.  F . 


19,  1930,  2:30  p.m. 


52.000 
I  2 


216 

218 

1,265 

1,265 

770.0 

754.7 

543.5 

543  5 

808.6 

818  8 

415.0 

415.0 

410  0 

410.0 

935  0 

937.2 

550  0 

557.6 

363.0 

365.0 

505.0 

494.4 

550.0 

557.6 

312  0 

308.  3 

85  0 

85.0 

410  0 

405.0 

420.0 

412.6 

13  13 

13.53 

29.86 
28  20 
73 

7,200 

70 


Performance  by  Weeks  (Gilbert  Station ) 


Week  Ending 

Grose  Gener¬ 
ated  Lb.  of 
Steam 

Maximum  pier 
Hour  as  of 
Steam 

Plant  Service, 
Hours 

Station  Load 
Factor,  per 
Cent 

Ratio  of  Statio 
Use  to  Net 
Output 

B.t.u.  per  Net 
Kw.-Hr. 

March 

1 . 

_  203,000 

7,000 

56 

2.20 

15,553 

8  . 

....  42,000 

5,000 

13 

0.45 

15,553 

15 . 

_  186,000 

11,000 

25 

2.01 

15,553 

22 . 

....  1,833,000 

27,000 

93 

19.84 

11.05 

15,553 

29 . 

_  2,920,000 

28,000 

126 

31.60 

9.77 

15,553 

•April 

5 . 

_  1,510,000 

23,000 

70i 

16.34 

12.48 

13,091 

12  . ' 

_  2,351,000 

23,000 

113 

25.44 

10.92 

12,872 

19 . 

2,782,000 

35,000 

Il9t 

30.  II 

9.51 

13,008 

26. 

....  3.819.000 

51,000 

I37i 

41.33 

8.47 

12,637 

Mav 

3 . 

5,095,000 

56,000 

138 

55.  14 

6.95 

12,476 

10 

3,710,000 

30,000 

I45i 

40. 15 

9.23 

12,344 

17 

3,118,000 

26,000 

125 

33.74 

8.93 

13,844 

24. 

3,308,000 

30,000 

148 

35.80 

8.79 

13,014 

31 . 

3,926,000 

30,000 

168 

42.49 

9.61 

13,345 

.hine 

7. 

4,187,000 

33,000 

168 

45.31 

9.51 

13,454 

14 

4.360,000 

34,000 

168 

47. 19 

10.32 

13,463 

21 

3.946,000 

32,000 

155 

42.71 

9.88 

12,894 

28  1 

<  )ut  of 

service 

or  repair 

on  turbines,  con- 

Julv 

5  . 

denser,  reheaters  and 

ei'onomicers 

12 . 

4,223,000 

33,000 

143 

45.70 

9.05 

12,716 

19 

4,899,000 

42,000 

149 

53.01 

8.41 

13,786 

26 . 

6,319,000 

53,000 

144 

68.39 

7.50 

11,866 

Aug. 

2. 

6,337,000 

54,000 

126 

68.58 

8.  17 

12,652 

9 . 

7,344,000 

56,000 

149 

63.35 

7.  15 

12,798 

16 . 

8,030,000 

54,000 

168 

86.90 

7.53 

12,977 

23 . 

7,342,000 

54,000 

168 

79.46 

8.24 

12,420 

30 . 

_  3,429,000 

37,000 

144 

37. 11 

11.74 

13,594 

the  two  furnaces  which  originally  had  the  coke  bottctms. 

The  side  walls  are  made  iq)  of  bare  plain  tubes  backed 
up  with  refractory  material.  It  has  been  found  that  the 
rear  wall — that  is,  the  w’all  opposite  the  burners — is 
subject  to  severe  slag  erosion,  and  it  has  been  neces.sary 
to  replace  three  of  these  walls.  Combinations  of  the 
])articular  ash  of  the  fuel  that  is  being  burned,  with 
various  com])ositi(3ns  of  refractory,  are  being  inves¬ 
tigated  in  an  attempt  to  obtain  a  refractory  that  is  not 
.so  suscei)tible  to  slag  erosion. 

There  is  no  marked  improvement  in  the  flexibility 
of  the  bin  system  over  a  direct-fired  system  for  norma! 
operation.  The  bin  system  does  have  the  distinct  ad¬ 
vantage  of  being  able  to  cut  the  boilers  down  to  very 
low  ratings.  The  direct-fired  .system  has  a  distinct  low'- 
rating  limitation. 

The  direct-fired  end  of  the  ])lant  pre.sents  a  much 
more  desirable  appearance,  in  that  the  pulverized  bins 
of  the  bin  sy.stem  are  bulky  and  cut  oflF  considerable 
light  and  air,  so  that  a  visitor  to  the  plant  is  much  more 
favorably  impres.sed  by  the  general  arrangement  at  the 
direct-fired  sy.stem  end.  The  one  counter-balancing 
feature,  however,  has  been  the  more  reliable  operating 
condition  existing  at  the  bin  end  of  the  plant.  On  a 
number  of  occasions  it  has  been  necessary  to  cut  back 
the  load  which  the  plant  was  carrying,  <lue  to  failure 
of  coal  supply  to  furnaces  from  the  direct-fired  system. 
A  number  of  these  interruptions  were  caused  by  small 
adjustments  which  were  needed  on  the  mills  themselves. 
One  of  the  difficulties  with  these  three  mills  is  that  in 
normal  ojjeration  they  are  extremely  (juiet  and  do  not 
become  noi.sy  even  when  the  coal  feed  fails,  as  is  the 
case  with  the  other  mills. 

Some  difficulty  has  been  experienced  with  the  coal 
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hanging  up  in  the  raw-coal  bunkers  and  sticking  in  the 
connections  between  the  raw-coal  bunkers  and  the  scales 
which  are  installed  between  the  raw-coal  hunkers  and 
the  mills,  jamming  in  the  scales  or  in  the  magnetic 
separators  and  catching  small  particles  of  wood  or  for¬ 
eign  material  on  the  feeders  of  the  mills  themselves. 

It  is  safer  and  more  comfortable  to  have  a  small 
supply  of  j)owdered  coal  on  hand  in  order  to  take  care 
of  unforeseen  difficulties  which  may  happen  in  the  fuel- 
supply  system  which  will  be  absolutely  no  fault  of  the 
particular  mill  which  is  being  used,  and  in  the  Deep¬ 
water  plant  ten  hours’  supply  of  powdered  coal  is  prob¬ 
ably  far  more  than  is  necessary.  The  recommendation 
would  he  that  a  two  or  three  hours’  supply  would  make 
an  ideal  practice. 

Turbine  Room  Difficulty — Difficulty  has  been  ex¬ 
perienced  in  the  turbine  room  with  silica  scale  dejxjsited 
on  the  last  rows  of  blading  and  nozzles  in  the  high-pres¬ 
sure  turbine  which  is  used  in  the  Du  Pont  system.  To 
date  no  evidence  of  scale  has  been  found  in  the  other  two 
high-pressure  units.  It  has  been  necessary  to  shut  this 
machine  down  for  |)eriods  of  two  weeks  in  .order  to 
scrape  the  scale  off  the  nozzles  and  blading  by  hand. 
Tliis  has  been  a  laborious  and  exi)ensive  job.  In  order 
to  correct  this  condition,  purifiers  have  been  installed  on 
the  vapor  outlets  of  the  house  evaporators  to  cut  down 
the  carry-over  silicate  in  the  make-up  water.  Since 
these  have  been  installed  the  purity  of  the  vapor  in  the 
evaporators  has  been  considerably  increased  and  the 
turbine  has  operated  for  a  period  of  several  weeks 
without  showing  any  symptoms  of  scaling.  Similar 
difficulty  has  been  ex])erienced  at  other  plants,  and  it 
has  been  found  that  the  scale  can  be  taken  off  the  blades 
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■  “So  far  as  I  am  concerned  I  shall  not  again  ; 

■  try  to  change  the  Maine  law  prohibiting  hydro  : 

;  power  export.  I  am  sure  that  the  people  of  : 

2  Maine  are  suffering  losses  and  losing  benefits  ■ 

•  which  they  might  have  gained  had  they  repealed  • 

•  this  act  and  been  willing  to  come  into  the  United  : 

•  States  on  a  power  citizenship  basis,  so  to  speak  ; 

1  *  •  •  •”  W.  S.  WYMAN,  : 

■  President  New  England  Public  Service  Company,  ; 

;  before  the  sixth  New  England  Conference. 


by  admitting  water  to  the  steam  in  the  high-pressure 
throttle  to  the  extent  of  having  the  steam  in  a  completely 
.saturated  condition.  After  operating  for  several  hours 
under  this  condition,  it  is  found  that  the  scale  can  be 
entirely  washed  off,  so  that  while  it  is  felt  that  this  diffi¬ 
culty  has  been  overcome  at  Deepwater,  it  is  comforting 
to  know  that  if  a  repetition  of  this  should  occur  a 
remedy  has  been  found.  This  is  one  of  the  troubles 
which  can  be  directly  charged  against  the  pressure 
that  is  utilized  in  this  plant,  as  the  other  plants  which 
have  experienced  this  trouble  are  also  operating  at 
1 .200  lb. 

Considerable  difficulty  has  been  encountered  with  the 
governor  mechanism  and’  control  valves  on  the  high- 
pressure  turbines.  The  manufacturers  have  made  cer¬ 
tain  changes,  and  it  is  now  felt  that  this  problem  has  l)een 
overcome. 


T  T  ▼ 


Conduit  Simplifies  Bus  Feed 


The  usual  way  to  run 
substation  transformer 
leads  back  to  the  dis¬ 
tribution  bus  is  to 
spread  them  and  carry 
tliem  over  in  open  con¬ 
struction.  A  con¬ 
siderable  saving  over 
tins  method  is  accom¬ 
plished  in  the  remotely 
controlled  substation 
of  the  Commonwealth 
Kdison  Company,  Chi¬ 
cago,  by  running  the 
leads  in  a  short  length 
of  6-in.  conduit,  as 

shown 
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The  Power  Customer's  Stake 


By  K.  D.  HAMILTON 


Head  of  Mechanical  Department, 

Geo.  E.  Keith  Company,  Brockton,  Mass. 


Such  questions  as  property  rights,  overhead  charges, 
capacity  for  future  extension,  interest  charges,  all  have 
an  effect  on  the  ultimate  power  rate  to  the  customer, 
which,  of  course,  is  reflected  in  his  production  cost, 
depending  upon  the  amount  of  power  consumed. 

Let  the  various  points  which  may  be  of  vital  interest, 
to  the  customer  he  considered  one  by  one. 

First  is  the  location.  Substations  vary  in  size  from 
two  or  three  transformers  mounted  on  a  pole  to  other 
designs  of  larger  outdoor  units  placed  on  substantial 
concrete  foundations  and  inclosed  with  a  wood  or  wire 
fence.  Others  consist  of  an  elaborate  structure  of  brick 
or  concrete  in  which  are  included  various  types  of  power 
apparatus  such  as  meters,  transformers,  switches,  light¬ 
ning  arresters,  condensers,  rotary  converters  and  other 
expensive  electrical  apparatus. 

Short-range  service  to  major  equipment 

Regardless  of  the  design  of  the  station  or  its  size,  its 
location  is  of  paramount  importance  to  the  customer. 
It  should  be  as  near  to  the  center  of  distribution  of 
power  load  as  possible.  This  reduces  transmission  los.ses 
and  thus,  of  course,  favorably  affects  voltage  drop  and 
the  cost  of  power  lines  to  and  from  the  factory. 


ON  THE  surface  the  problems  of  industrial  sub¬ 
station  design,  location  and  equipment  do  not 
ai)i>ear  to  l)e  of  more  than  passing  interest  to 
the  |X)wer  customer  of  the  central-station  organization, 
but  in  reality  the  manufacturer  who  buys  electricity 
through  such  an  installation  is  vitally  concerned  in  its 
engineering,  its  costs  and  its  relation  to  his  particular 
distribution  system.  Indeed,  he  is  justified  in  being  very 
exacting  in  this  connection.  The  power  company  is,  of 
course,  interested  in  industrial  substation  engineering 
from  the  points  of  view  of  ownership  and  operation, 
and  where  both  parties  to  the  power  contract  work 
together  in  providing  a  mutually  satisfactory  installation 
the  foundation  is  laid  for  enduring  service  and  good 
relations. 

In  the  long  run,  the  customer  pays  the  bills,  and  fre¬ 
quently  there  are  sjjecial  arrangements  where  the  owner¬ 
ship  is  divided  between  the  customer  and  the  power 
company,  where  it  may  be  on  a  rental  basis,  or  where  the 
customer  assumes  part  of  the  first  cost  of  the  equipment. 


Symmetrical 
wiring  and 
permanent 
construction 
assure  the 
best  service 
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in  the  Industrial  Substation 


Modern 

outdoor 

industrial 

substation 

design 


Accessibility  as  related  to  operation  of  all  parts  of  the 
equipment  should  be  easily  attained  without  undue  wast¬ 
age  of  labor  when  emergency  conditions  develop.  The 
question  of  fire  prevention  and  the  nearness  of  the  sub¬ 
station  to  other  fire  hazards  is  one  of  vital  importance ; 
the  substation  should  be  isolated  as  much  as  possible, 
but  still  be  near  enough  to  the  major  equipment  to  fur¬ 
nish  short-range  service. 

The  permanency  of  construction  is  also  an  item  in 
which  the  customer  is  interested.  We  have  many  times 
seen  outside  transformer  work  installed  in  such  condi¬ 
tion  that  the  foundations  were  not  adequate  nor  the 
overhead  wiring  of  sufficient  rigidity  to  withstand  heavy 
storms  or  snow  loads.  Some  substations  are  built  near 
an  old  boiler  or  power  house  where  the  engine  equip¬ 
ment  has  been  removed  for  one  reason  or  another.  These 
l)ermanent  buildings  or  foundations  for  transformer 
banks  are  best  located  near  the  old  switchboard  from 
uhich  distribution  to  the  factories  is  controlled.  This 
furnishes  the  ideal  arrangement. 


The  design  of  the  installation  is  also  of  great  impor¬ 
tance  to  the  customer,  whether  it  be  a  pole  job,  a  concrete 
foundation  for  transformers  or  an  expensive  substation. 
I  he  first  thing  to  decide  is  the  size  of  the  equipment  to 
be  installed,  taking  care  that  there  is  sufficient  overload 
caj^a.'ity  to  prevent  excessive  voltage  drop  and  still  allow 
for  reasonable  future  growth.  Additional  space  should 
be  provided  when  building  permanent  structures  or  foun¬ 
dations  so  that  there  will  be  room  for  a  duplicate  set  of 
transformers  or  other  power  apparatus  in  case  the  cus¬ 
tomer’s  requirements  increase  with  future  business. 

The  problem  of  primary  voltage  will,  of  course,  depend 
entirely  on  the  jxjwer  company’s  transmission  lines,  and 
the  customer  naturally  has  little  to  say  about  the  pressure 
<lelivered  to  the  transforming  equipment.  He  does, 
however,  have  considerable  intere.st  in  the  secondary 
voltage  and  the  location  of  the  meters  which  record  the 
amount  of  energy  consumed. 

Some  contracts  are  so  planned  that  the  meters  record 
|)rimary  jxiwer,  but  in  most  cases  the  secondary  service 
is  metered  by  the  jK)wer  company.  In  either  case  the 
transformer  loss  is  usually  absorl)ed  by  the  customer  in 
the  rate,  depending  u|X)n  where  the  meter  is  placed. 

Oil  drainage  from  transformers  is  an  item  which 
should  l)e  considered,  especially  on  private  property  of 
the  customer.  It  is  frequently  necessary  to  change  the 
oil  in  these  transformers  after  a  period  of  years  of  use, 
and  for  this  reason  such  units  should  not  be  installed 
in  or  near  buildings  where  there  may  be  a  possibility  of 
fire  or  where  the  use  of  an  inflammable  liquid  may 
ignite  oil  seepage  or  other  drainage  from  the  substation 
structure. 


THE  VALUE  of  greater  co-opera¬ 
tion  between  power  purchasers  and 
utilities  in  laying  out  and  equipping 
substations  is  set  forth  as  well  worth 
while  in  the  interest  of  improved  serv¬ 
ice  and  closer  control  of  investment 
and  operating  costs  as  they  aflFect 
both  parties  to  power  contracts. 
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Liberal  spacing 
and  use  of  daylight 
in  this  factory 
substation  make 
operation  easier 
and  safer 


keys  to  the  substa¬ 
tion,  so  that  in  case 
of  emergency  he  can 
pull  switches  or  per¬ 
form  other  opera¬ 
tions,  in  this  manner 
saving  the  time  which 
might  he  lost  in  send¬ 
ing  messages  to  the 
power  company’s 
office. 

The  important  fea¬ 
ture  of  permanent 
service  and  reliability 
is  one  which  must 
have  serious  consider¬ 
ation  regardless  of 
the  type  of  equip- 

The  actual  design  of  the  structure  or  building  will  ment  installed.  Any  interruption  or  breakdown  in  power 
<lepend  primarily  upon  whether  the  building  or  equip-  lines  has  a  far  reaching  effect  on  production  problems, 
ment  is  located  in  the  city  boundaries  or  out  in  the  The  variation  in  losses  due  to  interruption  will  depend  en- 
country.  Building  regulations  and  insurance  laws  must  tirely  on  the  nature  of  the  business  involved,  but,  regard- 
l)e  observed.  Protection  from  intruders  is  an  imix)rtant  less  of  the  size  of  the  factory,  there  have  been  many 
item,  and  protection  from  lightning  or  other  causes  of  avoidable  losses  in  the  past.  The  writer  has  known  of 
service  intrruption  is  of  vital  importance  to  the  customer,  cases,  especially  in  drying  operations,  where  interruptions 
Care  must  be  taken  also  in  the  design  of  the  foundations  of  service  have  damaged  the  entire  day’s  production  be- 
for  the  support  of  heavy  equipment  to  be  sure  that  the  cause  certain.goods  were  left  in  driers  for  a  longer  period 
bearing  pressure  of  the  .soil  is  of  .sufficient  capacity  to  than  was  necessary.  The  operating  equipment,  motors 
withstand  the  heavy  load.  and  fans  would  not  function  because  of  the  interruption. 

The  writer  has  known  of  instances  where  the  exterior 
design  of  an  elaborate  substation  was  made  to  harmonize 
with  the  architectural  features  of  the  nearby  buildings.  Careful  inspection  by  the  customer  as  well  as  the 
Fhis  re(|uest  came  from  the  owners  of  these  buildings,  power  com])any  helps  to  prevent  such  breakdowns.  I'his 
who  did  not  care  to  see  the  construction  become  a  detri-  jiroblem  of  reliability  is  most  important  and  can  only  be 
ment  to  the  local  surroundings.  solved  by  constantly  checking  the  capacity  of  the  load 

The  customer,of  course,  has  to  be  guided  materially  in  the  customer’s  factory  to  see  that  the  transformer  or 
by  the  judgment  of  the  i)ower  company  in  the  problem  other  distribution  equijnnent  is  of  sufficient  capacity  to 
of  selecting  equipment.  There  are  a  few  requirements,  carry  the  load.  The  writer  has  known  of  cases  where 
however,  which  he  must  insist  upon.  First  is  the  prob-  transformer  coils  have  “let  go,”  fuses  on  switchboards 
lem  of  rating  or  overload  capacity.  Often  the  power  have  been  overloaded,  and  where  the  switches  themselves 
company’s  desire  to  keep  its  overhead  charges  at  a  mini-  have  burned  out.  These  conditions  might  have  been  safe- 
mum  lead  it  to  install  transformers  of  minimum  size,  guarded  and  eliminated  by  adequate  inspection  and  by 
It  frecjuently  becomes  necessary  to  increase  capacity  at  testing  the  customer’s  lines  to  see  that  his  load  was  not 
additional  expense  in  the  future  and  this  item  should  increasing  too  rapidly. 

be  carefully  analyzed  before  definite  purchases  are  made.  Industrial  power  loads  vary  from  time  to  time  and 
Switch  control  is  of  vital  importance.  The  writer  has  from  season  to  season.  The  design  should,  for  that  rea- 
known  of  cases  where  it  has  been  necessary  to  disconnect  son,  be  carefully  worked  out  to  take  maximum  require- 
the  transformer  lines  on  account  of  fire  hazards  (level-  ments.  This  particularly  refers  to  switchboard  apparatus, 
oping  in  the  factory.  Permanent  switching  apparatus  is  meters,  wire  sizes  and  transformers, 
necessary  even  on  the  smallest  job.  Accessibility  by  the  The  problem  of  future  growth  is  more  or  less  of  a 
customer  is  advisable,  especially  for  larger  units  which  “gamble,”  but  the  outcome  can  be  frequently  anticii)ated 
may  lx?  kejrt  locked  by  the  jwwer  company.  It  is  advis-  by  study  of  the  nature  of  the  business, 
able  to  provide  this  access  by  giving  the  head  electrician  The  effect  of  poor  design  in  the  substation  is  reflected 
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Regular  checks  of  reliability  factors 


in  the  operation  of  the  motors  on  the  factory  machines 
as  well  as  the  voltage  on  lighting  services  and  heating 
units.  It  is  comparatively  simple  to  alter  the  size  of  an 
outdoor  substation,  but  with  the  erection  of  a  permanent 
building  the  problem  is  more  difficult,  because  of  the 
expense  involved  in  foundations  and  superstructure. 

Customers  are  vitally  interested  in  having  all  sub¬ 
station  equipment  inspected  regularly  to  insure  continuity 
of  service.  This  applies  particularly  to  meters,  fuses, 
transformers  and  converters. 

The  meters  are  of  particular  interest  from  the  point 
of  view  of  accuracy  in  insuring  correct  bills  when  the 
charges  are  made  each  month.  Smaller  transformers 
are  constantly  giving  trouble  owing  to  overloading  of 
fuses  or  possible  poor  contact,  which  may  cause  over¬ 
heating  and  breakdown. 

There  are  many  losses  in  transmission  of  j)ower 
through  the  various  systems  of  distribution  in  which 
the  customer  has  a  vital  interest.  The  power  factor  will 
vary  with  the  loaded  conditions  of  the  motors  on  the 
line  as  well  as  the  efficiency  of  the  system  as  a  whole. 

\'oltage  drop  and  copper  losses,  however,  have  a  direct 
bearing  on  the  operation  of  the  substation.  Voltage 
drop  affects  lighting  system  and  heating  units  as  well 
as  the  speed  of  motors.  ])articularly  on  variable-speed 
equipment  used  in  printing  plants  and  machine-shop 
practice. 

The  power  company’s  volume  of  night  and  day  load 
also  affects  the  voltage,  especially  if  the  substation  is  on 
the  encl  of  a  long  transmission  line  such  as  might  serve  a 
factory  in  the  country.  'I'he  writer  has  known  of  varia¬ 
tions  of  20  volts  on  the  550-volt  side  of  a  transformer 
between  the  day  load  and  the  night  load.  This  was  due  to 
the  fact  that  the  load  was  largely  that  due  to  motor- 
driven  indu.strial  machines.  The  voltage  dropped,  be¬ 
cause  of  motor  requirements,  when  the  day  load  was 
on.  The  lighting  equiiMiient  was  designed  for  a  second¬ 
ary  1 10-volt  system,  and  when  the  motor  load  was  thrown 
off  the  lighting  voltage  ran  iqi  in  some  cases  as  high  as 
128  to  130  volts.  This  condition  made  it  necessary  to 
use  a  high-voltage  lamp,  especially  in  the  j^ower  house 
and  in  places  where  illumination  was  required  after  the 
factory  working  hours.  This  illustrates  a  case  where 
voltage  drop  was  very  important,  especially  after  regular 
working  hours.  We  have  had  to  buy  special  high-vol¬ 
tage  lamps  to  meet  these  conditions  in  order  to  obtain 
reasonably  long  life  and  satisfactory  wattage. 

Liberal  use  of  instruments  commended 

Meters  form  one  of  the  most  important  phases  of 
sub.station  requirements  and  are  of  vital  importance  to 
the  factory.  The  customer  should  insist  on  a  kilowatt 
indicating  meter  to  give  the  actual  power  reiiuirements 
at  any  moment  during  the  day.  Ammeters  and  volt¬ 
meters  are  necessary  to  check  the  operating  conditions. 
A  power-factor  instrument  should  be  installed,  if  pos¬ 
sible,  to  give  the  complete  record,  in  order  that  the  cus¬ 
tomer  may  be  in  a  position  to  improve  intelligently  con¬ 
ditions  in  his  power  service  and  obtain  as  low  a  rate  as 
possible,  especially  if  a  power- factor  clause  is  operative 
as  a  part  of  the  contract.  A  curve-drawing  demand 
meter  is  of  great  importance  and  assi.stance  in  checking 
the  peak  loads  in  the  factory.  It  is  possible  to  cut  down 
the  capacitv  charge  on  most  individual  plants  by  a  care¬ 
ful  study  of  the  demand  meter.  The  foremen  in  a  fac¬ 


tory  will  very  frequently  throw  the  motors  on  the  line 
at  a  time  when  the  demand  is  greatest.  This  creates  a 
peak  condition  which  determines  the  capacity  charge 
for  that  particular  month.  All  motors  should  be  placed 
in  service  gradually  rather  than  throwing  them  on  the 
line  at  once.  In  this  way  one  can  in  many  instances 
reduce  the  demand  charge,  which  in  the  course  of  a  year 
may  amount  to  many  hundreds  of  dollars. 

This  simple  discussion  should  emiffiasize  the  fact  that 
the  customer  is  just  as  vitallly  interested  in  his  .sub¬ 
station  requirements  as  the  i>ower  company.  It  is  safe 
to  say  that  there  is  not  sufficient  co-ordination  between 
the  average  power  company  and  its  customers  from  this 
point  of  view.  Each  customer  or  prospective  buyer 
should  go  over  these  details  carefully  with  the  power 
company  before  signing  his  contract  and  not  take  too 
much  for  granted. 
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What  We  Expect 
in  College  Men 

By  BANCROFT  GHERARDI 

Vice-President  ami  Chief  Engineer 
American  Telephone  c'r  Telegraph  Company,  Piew  York 

Bell  System  employs  14,000  college  gradu¬ 
ates  and  adds  about  1,500  yearly. 

One-third  of  all  its  supervisory  positions 
are  filled  by  college  men. 

These  are  divided,  roughly,  as  55  per  cent 
technical,  35  per  cent  arts  and  sciences 
and  10  per  cent  from  business  courses. 


Electrical  communication  industries  want  men  who 
can  recognize  the  problems  with  w’hich  they  are  con¬ 
fronted  and  who  can  study  the  problems,  determine  the 
appropriate  action  and  then  take  such  action  in  the  right 
way. 

Understanding  of  the  problem  needs  perception.  There 
can  lie  but  little  perception  without  broad  knowledge  of 
the  business,  as  things  must  be  .seen  in  proper  relation 
to  each  other  and  to  the  business  as  a  whole.  There 
must  be  imagination,  intelligence,  judgment,  intellectual 
honesty,  and  high  aims. 

Study  of  the  jiroblem  and  the  determination  of  the 
action  to  be  taken  require  courage  or  the  will  to  do. 
They  require  an  active  type  of  courage — the  willingness, 
even  the  eagerness,  to  face  difficulties,  both  difficulties  of 
a  physical  nature  and  opposition  from  others.  The  de¬ 
termination  of  action,  w'hich  often  involves  ]H*r.sonnel 
questions,  requires  a  .sen.se  of  ju.stice.  The  effective 

*Excerpts  from  “IVhat  the  Electrical  Communication  Indus¬ 
tries  Expect  of  the  Technical  Schools”  as  presented  by  Mr.  Gher- 
ardi  at  the  recent  dedication  of  the  James  Ward  Packard  Labora¬ 
tory  at  Lehigh  Unwersity. 
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carrying  out  of  action  involves  skill  in  persuading  and 
in  meeting  difficulties. 

To  the  above,  I  would  add  only  a  few  additional  char¬ 
acteristics — good  health,  a  sympathetic  understanding  of 
peojile  and  of  the  world  at  large  and  an  ability  to  carry 
on  several  projects  simultaneously  without  becoming 
overwhelmed  or  confused. 

Tact  is  admittedly  helpful  in  getting  things  done  and 
in  making  life  pleasant  for  all  concerned.  It  is  a  desir¬ 
able  characteristic  for  men  in  administrative  work.  Men 
wholly  lacking  in  tact  are  not  likely  to  be  completely  suc¬ 
cessful.  However,  overemphasis  of  tact  may  result  in 
the  selection  of  colorless  individuals  and  those  lacking 
force. 

Skill  in  the  judgment  of  people  is  essential,  but  in 
general  it  goes  with  the  other  characteristics  outlined. 
To  be  able  to  select  good  men,  train  them  and  give  them 
oi)i)ortunities  for  advancement  are,  of  course,  essentials. 

Telephone  engineering  is  one  of  the  specialties  into 
which  engineering  has  been  differentiated,  and  while  or¬ 
dinarily  considered  a  subdivision  of  electrical  engineer¬ 
ing,  in  fact,  it  invades  many  of  the  other  fields  of 
engineering,  notably  the  mechanical  field.  I  do  not  feel 
that  the  school  training  of  a  man  for  communication 
engineering  should  be  essentially  different  from  that 
given  to  electrical  and  mechanical  engineers  in  general. 

It  seems  that  the  important  thing  is  that  the  engineer¬ 
ing  student  have  discipline  in  the  methods  of  solving 
engineering  problems  and  a  general  foundation  in  mathe¬ 
matics,  physics  and  materials  which  will  enable  him  to 
solve  the  sjK*cial  j^roblems  that  come  before  him  by  get¬ 
ting  the  facts  and  then  interpreting  and  reasoning  from 
them  correctly. 

In  electricity,  the  student’s  work  should  be  carried  fur¬ 
ther  than  in  other  branches  of  jdiysics,  and  he  should 
have  a  thorough  working  knowledge  of  both  direct  and 
alternating  currents.  In  addition  to  giving  this  knowl¬ 
edge  in  abstract  form,  it  should  be  taught  in  some  of  its 
princii)al  applications.  Laboratory  e.xperimental  work 
is  valuable,  but  should,  it  seems  to  me,  be  carried  on 
])rimarily  as  illustrating  fundamental  laws  and  so  as  to 
give  the  student  the  manual  dexterity  needed  in  handling 
electrical  instruments.  The  time  devoted  to  this  work 
may  be  divided  between  the  different  branches  of  elec¬ 
trical  engineering,  and  certain  fundamental  problems 
with  reference  to  the  telephone  and  telegraph  should  not 
be  excluded. 

One  of  my  strongest  convictions  is  that  unusual  effort 
may  well  be  made  to  teach  every  engineering  student  to 
s])eak  and  to  write  a  report  or  letter  in  clear,  convincing 
English,  setting  forth  the  facts  and  arguments  and  con¬ 
clusions  pertaining  to  the  question  before  him.  Also, 
it  has  always  seemed  to  me  that  a  knowledge  of  at  least 
one  foreign  language  is  desirable,  perhaps  more  so  than 
ever  now  that  the  export  business  and  foreign  activities 
of  this  country  have  become  so  great. 

Correct  engineering  is  the  determination  of  the  most 
economical  way  of  arriving  at  a  desired  result.  I  can 
appreciate  the  difficulties  of  emidiasizing  this  point  of 
view  in  a  college  education,  but  whatever  can  be  done 
along  these  lines  will  be  helpful. 

1  do  not  think  that  it  is  ])ossible  to  overemphasize  the 
imiK)rtance  of  accuracy,  as  errors  due  to  carelessness  are 
as  serious  as  those  due  to  incorrect  mental  processes,  as 
far  as  ])ractical  results  are  concerned. 

In  presenting  my  ideas  on  this  matter,  I  have  tried  not 


to  be  dogmatic,  I  recognize  that  it  is  for  the  educators 
to  determine  how  results  in  education  shall  be  accom¬ 
plished,  while,  on  the  other  hand,  it  is  the  duty  as  well  as 
the  privilege  of  those  in  industry  to  outline  what  they 
need. 


T 

Electrical  Information 
Needs  Advertising  Locally 


XllE  ELECTRICAL  LEAGUE 

Opens  cM.ew  Ouarlers  tomorrow 

BUILDER$$  EXCHAIVGE  BUILDIXG 


18»  FLOOR  <  PROSPECT  AVENUE 


Here  we  will  be  at  ibe  eenler  of  ibe 
eiiy*»  •Creel  roilway  and  ra| 

•rmice  ...  neal  door  to  tbe  BuildtniE 
Arta  Exhibit  and  tbe  Home  in  the  Sky. 

W  K  I  Nf  V  I  T  E  Y 

In  thmr  new  quarters,  modem 
leeiure  and  art,  and  modem 
bave  ereated  a  dUtinetlve 
'fbe  Eleetrical  League  ExhibiL 
Every  arliele  in  tbe  Exhibit  is  ( 
repreaenu  the  latest  development 
elect ricity*a  ioercaaing  rontribaiioa 
eottvenienee,  eomfort,  leisure, 
and  beauty ., .  In  a  word,  to  baf 

I  SE  Ol'R  FREE  KERVM  EN 

Authorilalive  information  on  wiring, 
lighting,  appliaoees  and  equipment 
is  yours  for  tbe  mking. 

THE  ELECTRICAL 
LEAGUE 

Uep  the  ptMk  fulLf  infarmei  of  ike 
mmmfai^  utes  ef  eUctricibf  is  ike  prime  ftmC' 
Ham  um^rielem  Lf  ^ke  Ciedrieml  £em^ue 


Prospective  customers  who  don’t  know  where  to  go 
to  get  fixtures,  wiring,  estimates  or  to  apjdy  for  service! 
Consumers  who  don’t  know  how  to  go  about  buying 
heavy-duty  appliances  or  providing  for  wiring  and  in.stal- 
lation  I  Users  who  don’t  know  the  full  possibilities  of 
the  equipment  they  now  own  I  There  are  undoubtedly 
many  of  them  in  every  community. 

Why  not  advertise  the  availalulity  of  electrical  facts 
and  make  sure  that  the  information  can  be  supplied, 
l^lectric  utility  companies  could  well  afford  to  assume 
the  leadership  in  such  a  movement.  Here  is  an  Elec¬ 
trical  League  suggestion  to  accomplish  further  familiarity 
by  the  public  with  electric  service  facts. 
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Currents  Required  to 

Remove  Conductor  "Sleet 


By  J.  E.  CLEM 


on  wires  as  small  as  No.  12,  and  a  little  more  than  an 
Central  Station  Emjineerhuf  Department,  inch  thick  on  conductors  alxmt  No.  4  in  size.  Mixtures 

General  Electric  Company,  Schetwetady,  N.  V.  of  ice  and  snow  have  been  observed  about  in.  on 

a  No.  9  wire,  2^x3^  in.  on  a  No.  4  and  l|x6  in.  on  a 
No.  1/0  aluminum  cable,  all  with  the  lonj]^  axis  in  the 

The  storm  which  causes  the  most  damage  is  the  direction  of  the  wind.  The  surface,  however,  was  very 
“ice  storm,”  although  it  is  popularly  called  a  sleet  rough,  so  that  the  wind  pressure  is  probably  higher  for 
storm.  After  a  period  of  freezing  weather,  during  a  given  velocity  and  normal  section  than  on  a  conductor, 
which  the  temperature  of  the  ground  and  exposed  From  the  available  records  it  appears  that  the  ice  storm 
surfaces  has  been  reduced  below  freezing,  the  air  at  some  usually  occurs  when  the  wind  velocity  is  fairly  low  and 
distance  above  may  rise  to  a  temperature  above  freezing,  f^at  the  temperature  drops  and  the  wind  velocity  in¬ 
while  the  air  near  the  ground  remains  at  or  slightly  creases  after  the  storm.  When  a  mixture  of  ice,  or 
below  the  freezing  temperature.  Should  precipitation  sleet,  and  snow  is  deposited  on  the  conductor  the  wind 
occur  it  will  pass  through  the  warm  air  as  rain  and  velocity  is  higher. 

become  frozen  upon  striking  the  cold  surfaces  of  the  rk  •  i  r  •  r  • 

ground,  or  trees,  or  wires  and  adhere  to  them.  Should  Preventing  the  formation  of  ice 

the  air  near  the  ground  be  too  cold  the  rain  will  freeze  As  previously  mentioned,  ice  forms  on  conductors  over 
while  falling  and  not  stick  to  the  exposed  surfaces,  and  a  relatively  short  range  of  air  temperature,  probably 

is  then  “sleet.”  Iietween  — 3  deg.  C.  and  +2  deg.  C.,  and  then  only  on 

rhe  thickness  and  shape  of  the  deposit  on  the  con-  cold  objects,  the  temperature  of  which  is  already  below 
(luctor  depend  upon  the  storm  conditions.  If  there  is  freezing.  To  prevent  ice  from  forming  on  the  conduc- 
not  much  wind  the  ice  will  gather  on  the  top  side  of  the  tors  all  that  is  required  is  to  heat  them  to  a  temperature 
conductor  and  build  up  in  an  approximately  circular  slightly  above  the  upper  temi^erature  limit  of  ice 
.^hape  with  the  conductor  imbedded  in  the  bottom  hemi-  formation. 

sphere.  When  there  is  a  wind  the  formation  is  generally  Heat  is  dissipated  from  conductors  in  air  by  two 
( '1  the  lee  side,  the  deposit  binding  uji  in  a  more  or  less  methods,  radiation  and  convection.  When  the  conductors 
elliptical  or  egg  shape  with  the  conductor  near  the  small  are  subjected  to  wind  the  heat  loss  by  convection  is 
end.  Ice  deposits  an  inch  in  diameter  have  been  observed  considerably  greater  than  that  by  radiation.  Conductors 
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subject  to  ice  formation  are  invariably  in  the  wind,  so 
that  the  convection  loss  is  predominant.  The  followinj( 
formula,  modified  from  one  given  by  Schurig  and  Frick 
in  the  General  Electric  Rcvietv  for  March,  1930,  gives 
the  tem|)erature  rise  of  the  surface  of  a  conductor  sus- 
IKMided  in  air,  when  the  wind  velocity  is  above  2  miles 
I)er  hour. 

t>  =  mwc  =  8.18  ^  E  10  *  (1 ) 

U'c  =  4.67  -2  /*  lO*  at  0  deg.  C.  (2) 

B  —  temperature  rise  above  surrounding  air,  degrees  C. 

/  =  current  in  conductor. 

«/(,  =  watts  per  square  inch  of  surface  of  conductor. 

R  =  resistance  of  conductor,  ohms  per  mile  at  20  deg.  C. 

</  =  diameter  of  conductor  in  inches. 

zf  =  velocity  of  wind  crosswise  of  conductor,  miles  per  hour. 


lO 


<2 

60  w 

-f-  5 

70 

80 

9lO 

lOO 


Chart  for  estimating  the  current 
required  to  prevent  the  Formation 
oF  ice  on  a  conductor,  on  the  basis 
that  a  calculated  temperature 
rise  oF  9^c.  above  the  surrounding 
air  oF  the  conductor  will  prevent 
Freezing. 


I  *  current 

0“  temperature  rise  oF  conductor 
above  surrounding  air. 

R»  resistance  oF  cortductor  at 
20*C.  ohms  per  mile. 
d>  diameter  oF  cornluctor. 
v«  wind  velocity  miles  per  hour. 

Example^ 

What  current  would  prevent  ice 
Forming  on  a  4/0  aluminum  cable 
(d*a564;  R-0.452)  when  there  is 
a  10  mile  wind  ? 

Set  a  straight  edge  on  dv-  5.64 
and  R>0432,then  read  the  required 
current  1*245  amperes. 


ooi 


002 

0.03 

004 

006 

008 

OlO 


0.15 

0.20 

030 


OC 

L. 

£ 


040 


<a 


iX 


200 


1000 

■  900 
-  800 

■  700 
-  600 

-  500 


400 


500 


200 


150 


300 


150 


-p20O 


Amperes  required 
to  prevent 
ice  formation 


4.00 

600 

800 

1000 


100 

90 

80 

70 


Based  on  9  cleg.  C.  rise  of  conductor  temperature.  If  12 
joo  deg.  C.  rl.se  should  he  deemed  neces.sary  increase  current 
values  15  per  c?nt  because  ff  varies  as  the  square  of  the 
current. 


In  this  expression  the  temperature  of  the  surrounding 
air  is  taken  as  0  deg.  C.  and  an  allowance  has  been  made 
for  the  w'atts  per  square  inch  given  ovF  through  direct 
radiation. 

It  apiicars  from  available  information  that  the  wind 
velocities  when  ice  is  forming  are  relatively  low.  During 
one  very  severe  .storm  in  the  Northwest  the  recorded 
wind  velcKities  were  between  8  and  9  miles  per  hour. 

In  Tables  I  and  II  are  shown  some  data  previously 
published,  together  with  the  temperature  rise  calculated 
by  using  the  formula  just  given.  It  appears  that  a  tem- 
jierature  rise  of  9  deg.  C.  is  sufficient  to  prevent  the 
formation  of  ice,  and  this  seems  to  he  reasonable.  If 
the  air  is  at  — 3  deg.  C.  a  temperature  rise  of  9  deg.  C. 
would  give  a  conductor  temperature  of  +6  deg.  C.  aiul 


Table  I — Current  Required  to  Prevent 
Sleet  Adherence 

Tests  made  in  open  air  at  a  temperature  slightly  below  freezing  and  with  wind 
velocity  between  I  and  5  miles  per  hour. 


Size 

Calculated* 

' 

Wire, 

Temperature 

Watts 

No. 

A  mperes 

Rise  Degrees  C. 

per  Square  In. 

0000 

225 

8.6 

0.158 

000 

200 

9.  1 

0. 132 

00 

175 

9.  4 

0.  144 

0 

150 

9.2 

0.  149 

3t 

100 

9.8 

0.  19 

0  Alt 

120 

9.3 

0.  146 

300,000  A1 1 

250 

11.6 

0.132 

Tests  from  H.  H.  Sener,  Electric  Railway  Journal,  .lune  17, 

1922. 

*Temperature  rise  calculated  from  formula  No.  I  and  based  on  a  wind  of  ) 
miles  per  hour. 

tL.  W.  Wyss,  Electrical  World,  September  5.  1925. 
t  Electrical  World,  April  27,  1918,  page  879. 


Table  II — Temperature  Required  to  Prevent 
Sleet  Adherence* 

Tests  made  on  477,000-<-irc.mil.  nineteen-strand  aluminum  cable.  Tempera¬ 
ture  rise  corrected  to  a  basis  300  amp. 

Temperature  Rise,  .*.ir 


Degrees  C. 

Wind  Air 

Temperature, 

Ice 

Calc. 

Test 

•Miles  per  Hour 

Degrees  C 

Adherence 

10.3 

7.6 

1.8 

—  3.3 

No  . 

(1) 

8.3 

3.3 

3.6 

-0.2 

No 

(2) 

6.2 

5.2 

6.4 

—8.7 

Yes 

(3) 

5.4 

6.5 

+  13 

No 

(4) 

(1)  Artificial  rain  at  an  air  temperature  of  0  deg.  C. 

(2)  Natural  rain  with  a  little  sleet  which  melted  when  it  struck  conductor. 

(3)  Artificial  rain. 

(4)  Wind  not  recorded,  but  given  as  high.  Calculated  temperature  rise  based 
on  a  wind  velocity  of  10  miles  per  hour. 

*  R.  L.  Thomas,  Electrical  World,  March  10,  1917. 


Table  III — Current  and  Time  Required 
to  Melt  Ice* 

Tests  made  at  23  deg  F. 


Time  to 

Calculated  Time 

Conduct!  ir. 

Current, 

Watts, 

Melt, 

l-In. 

J-In. 

Size 

Amp. 

.Sq.In. 

Minutes 

Ice 

Ice 

OCu 

300 

0.613 

20 

17.4 

33.8 

2Cu 

280 

1.083 

10 

8.8 

17.  1 

3Cu 

250 

1.223 

10 

7.7 

15.  1 

0  A1 

225 

0.513 

20 

21.8 

42.8 

Tests  were  made  by  spraying  water  on  a  conductor  to  form  the 

ice  and  the 

time  given  is  that  req  uired  to  melt  it  off.  W'ind  velocity  not  given  and 
assumed  as  3  miles  per  hour  for  calculating  the  time.  Thickness  of  ice  not 


given. 

*L.  W.  Wysw.  I  lectrical  World,  September  5,  1925. 

the  raindrops  falling  upon  the  conductor  would,  no 
doubt,  lower  the  temixjrature  somewhat.  The  first  four 
values  given  in  the  tabulation  were  obtained  in  a  set 
of  tests.  The  last  three  were  obtained  from  operating 
experience,  with  nothing  mentioned  about  the  wind 
velocity,  though  it  was  probably  in  excess  of  5  miles 
per  hour.  The  data  in  Table  II  are  not  as  conclusive 
because  the  actual  values  of  current  and  temperature 
rise  were  not  given,  hut  instead  values  as  converted  to 
a  basis  of  300  amp.  However,  it  is  noted  from  the 
table  that  when  the  calculated  temperature  of  the  cable 
was  rai.sed  to  about  7  deg.  C.  (tests  1  and  2)  ice  did  not 
form,  and  that  it  did  when  the  temperature  was  left 
below  0  deg.  C.  (test  3). 

It  appears  to  be  entirely  feasible  to  prevent  ice  or 
glass  formation  on  the  commonly  used  conductors,  hut 
iniiiractical  for  the  very  large  conductors  except  for  rela¬ 
tively  short  distances.  This  statement  is  based  on  the 
u.se  of  a  generator  directly  connected  to  the  line  and 
estimating  the  voltage  required  on  the  basis  of  0.8  of 
an  ohm  reactance  per  mile.  If  transformers  were  used 
to  step  up  the  voltage  longer  lines  could  easily  he  kejit 
free  from  ice  formation. 
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\\  hen  it  becomes  necessary  to  melt  ice  or  glaze  from 
coiiflnctors  the  problem  is  not  so  simple.  To  melt  the 
ice  it  is  not  only  necessary  to  supply  heat  for  melting 
but  also  sufficient  additional  beat  to  maintain  the  con¬ 
ductor  a  few  degrees  above  tbe  temj^eratnre  of  freezing. 
The  surface  of  the  ice  coating  on  the  conductor  will 
dissipate  heat  to  the  surrounding  air  jnst  as  the  surface 
of  the  conductor  does  under  the  conditions'  of  forced 
convection.  It  is  very  easy  to  see  that  a  considerable 
unonnt  of  beat  may  be  needed  to  raise  the  temperature 
^f  the  conductor  above  freezing  because  of  the  wind, 
the  greater  area  of  tbe  ice  surface,  and  the  temperature 
drop  through  the  ice. 

'I'he  temperature  rise  of  the  surface  of  the  ice  can  be 
estimated  by  means  of  the  same  formula  ( 1 )  as  used 
for  the  surface  of  a  free  conductor.  The  radiation  of 
heat  from  the  surface  of  the  ice  for  this  condition  is 
of  the  same  order  as  from  the  free  surface  of  the  copjier 
conductor.  The  tem])erature  drop  through  the  ice  can 
be  estimated  from  e(juation  (3)  following: 

7  =  1.151  P  p  log  (3) 

in  whicli 

r  ■=■  temperature  drop  through  the  ice  in  C° 
p  =  thermal  resistance  of  ice  (to  be  taken  as  30). 

:v',.  =  watts  per  stpiare  inch  on  surface  of  conductor. 

<(,•  =  diameter  over  ice. 

(/  =  diameter  of  ct>nductor. 


The  total  temperature  rise  of  the  conductor  will  be 
given  by  etiuation  (  1  )  plus  eqttation  (3)  : 


e,.  =  175  -r 

'■  di 


+  1-151  p  d  zi'c  log  (4) 

This  expression  does  not  take  into  account  any  tempera¬ 
ture  drop  from  the  condttctor  to  the  ice.  so  that  the 
conductor  wall  be  hotter  than  calculated,  other  factors 
assumed  to  be  correct.  This  error  is  on  the  safe  side. 
This  expression  can  be  put  into  tbe  following  form : 

_ ^ _ 

dli'r  =  175 

'”5  7 


From  this  expression  the  amount  of  heat  necessary  to 
bring  the  conductor  alx)ve  freezing  for  any  assumed 
conditions  of  ice  thickness,  wind  velocity  and  air  tem¬ 
perature  can  be  estimated.  Ordinarily  after  the  ice 
forms  on  the  conductor  the  wind  velocity  increases  and 
the  temperature  drojjs. 


Ice  need  not  all  be  melted 

To  clear  the  conductor  from  ice  it  is  not  necessary  to 
melt  all  the  surrounding  ice.  It  is  sufficient  to  melt  a 
path  through  the  ice  of  about  the  same  diameter  as  the 
wire.  In  Table  III  are  shown  the  results  of  some  tests 
in  which  the  time  to  melt  off  ice  was  experimentally 
determined,  together  with  the  time  required  as  calculated 
by  the  preceding  formulas.  It  is  noted  that  the  calcu¬ 
lated  time  to  melt  ^-in.  ice  agrees  quite  well  with  the 
measured  time.  Inasmuch  as  neither  the  wind  velocity 
'lor  thickness  of  ice  in  the  test  was  given,  this  agree¬ 
ment  is  of  value  only  as  indicating  that  the  methorl  of 
calculation  gives  time  values  of  the  pro|)er  magnitude. 

The  method  of  calculation  will  be  illustrated  by  the 
'alculation  of  the  current  needed  to  melt  ^  in.  of  ice 
from  a  No.  2/0  conductor  in  one  hour  when  the  air 
temperature  is  10  deg.  F'.  and  there  is  a  15-mile  wind. 
The  corresponding  air  temix^rature  in  degrees  C.  is  — 12.2 
leg.  C.,  and  to  melt  any  ice  the  conductor  temjierature 


must  be  brought  to  a  temperature  slightly  almve  freezing, 
re([uiring  a  temperature  rise  of  conductor  of  alnnit  14 
deg.  C.  The  diameter  of  the  conductor  tl  is  0.418  in.,  so 
that  the  diameter  di  of  the  ice-coated  conductor  is  1.918, 
from  which  di/d  =  4.59  and  =  28.8.  On  .substitut¬ 
ing  these  values  in  ecpiation  (5)  for  the  condition  Or  = 
14  deg.  the  cjuantity  dzve  is  found  to  Ik*  0.252,  .so  that  the 
watts  per  square  inch  on  the  surface  of  the  conductor 
necessary  to  bring  the  temperature  of  the  conductor  from 
a  temjH'rature  of  —12  deg.  C.  to  -|-2  deg.  C.  approxi¬ 
mately  are  0.603. 

The  heat  to  melt  the  ice  must  be  supplied  over  and 
above  tbe  amount  given  in  the  preceding  paragraph.  The 


Amperes  required  to  melt  off  glaze 
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Chart  for  estimating  the  watts  per 
scfuare  inch  on  the  surface  or  a 
conductor  regui red  to  bring  its 
temperature  above  Freezing. 


e 


vt*  watts  per  square  inch  on  surface 
oF  conductor. 

6  •  required  temperature  rise. 

d  > diameter  oF conductor. 
di.>diameter  oFconductor  over  ice. 
V  -  wind  velocity  mi  les  per  hour 


The  watts  per  square  inch  on  the 
surface  oF  a  conductor  required  to 
melt  oFF  an  ice  coating  canbeestirr^- 
ed  From  the  Following  equation 


Wi=29.1-^ 


*  0.1Id 
m 


2 


wj  •watts  per  square  inch  on  surface 
of  conductor, 
t  •thickness  of  ice. 
m*melting  time- minutes. 


The  current  required  for  melting 
can  be  estimated  From  the  follow. 
ing  equation. 


I<  current  required, 
w  total  watts  per  sq.inch>wic«-wi 
R*  Resistance  of  conductor,  ohms 
per  mile, at  20*C 


3 


Example: 

What  current  would  be  required  to  Free 
a  ^  aluminum  cable  (d*<X5M  :IHX4)2)  From 
l^'ice  in  thirty  minutes  when  the  tcniierature 
isO*F.  and  there  is  a  IS  mile  vrind  ? 

The  current  must  do  two  things(a]  raise  [ 
the  temperature  oF  the  conductor  abene 
Freezing'.(b)mcltoFF  the  ice.  The  steps 
in  the  calculation  are  ; 

(1) Sct  straight  edge  From  ^v>2546  todi/d’27T 
and  read  dwca2)3at9*I2*.  But  ^  air  at  0*F,  e 
should  be  about  las'so  that  dt^-amandi^-Otfr 

(2) Calcuiatc  wi  From  equation  (2)  wi^aSST 
(5)Calculatc  I  From equation(3) using  Forw  the 
sum  oF  the  watts  per  square  inch  required  fbr 
bringing  the  cotrduebor  toa  temperature 
above  Freezing  and  the  watts  per  square 
inch  required  For  melting.  I*  680amp«res 
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watt.s  per  square  inch  required  for  melting  the  ice, 
can  al.so  Ik*  obtained  directly  from  the  following 
expression : 

~  m  T 

in  which  ni  is  the  time  of  melting  in  minutes,  f  is  thick¬ 
ness  of  ice  and  d  is  diameter  of  conductor.  On  .sub¬ 
stituting  III  =  60,  (  =  4  and  d  =  0.418,  w,  is  found  to 
be  0.386. 

The  total  heat  required  is,  of  course,  the  sum  of 
these  two  quantities  w  =  tcv  -}-  and  is  0.988  watt.s 
per  square  inch.  Using  this  value  and  working  back- 
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ward  with  equation  (2)  it  is  found  that  a  current  of 
about  450  amp.  is  required.  On  the  basis  of  an 
imix.*dance  of  0.8  ohm  per  mile  a  13,200-volt  generator 
could  only  circulate  this  current  through  21  miles  of 
line,  indicating  that  ice  thawing  without  a  step-up  trans¬ 
former  is  practical  only  on  short  lines  or  with  the  smaller 
conductors. 

A])prehension  has  been  felt  that  the  high  current 
re(juired  to  melt  the  ice  might  cause  temperatures  high 
enough  to  anneal  the  copper  in  parts  of  the  line  where 
there  was  no  ice.  Assume  a  section  of  the  line  dis¬ 
cussed  in  previous  paragraphs  to  be  located  in  a  valley 
sheltered  from  high  winds  and  that  the  surrounding  air 
is  at  a  temperature  of  about  0  deg.  C.  Outdoor  condi¬ 
tions  are  such  that  it  is  very  seldom  there  are  no  air 
currents  at  all  even  in  sheltered  locations,  so  that  we 
are  justified  in  assuming  a  minimum  wind  velocity  of  2 
miles  j)er  hour.  The  temperature  rise  as  estimated  from 
equation  (1),  after  making  an  allowance  for  the  in¬ 
creased  temperature  of  the  conductor,  is  about  115  deg. 
C.  Such  a  temi)erature  should  do  no  harm.  It  is  the 
practice  of  one  operating  comixmy  to  use  values  of  cur¬ 
rent  up  to  a  value  which  gives  alx)ut  1.6  watts  per 
square  inch,  which  would  give  considerably  higher  tem- 
|x.*rature  rises  in  sheltered  s]iots.  However,  should  there 
i)e  jioor  joints  having  high  contact  resistance  l(3cal  over¬ 
heating  might  result. 

T 

Cable  Compound  Tests 
with  Discardable  Containers 

Removal  of  sticky  cable-splice  and  pothead  compounds 
from  the  electrodes  and  containers  used  in  testing  for 
dielectric  strength  may  be  eliminated  by  the  use  of  two 


Containers  facilitate  dielectric  tests  of 
sticky  compounds 


(a)  Con.sists  of  a  .small  box  havinp  sides  and  bottom 
made  from  a  sinple  piece  of  press  board  attached  to 
wooden  blocks  which  form  the  ends.  Holes  are  drilled 
through  the  wooden  blocks  to  receive  the  electrodes. 

(b)  A  more  substantial  type  of  testing  device  con¬ 
sists  of  a  framework  made  from  laminated  phenol  fiber 
with  brass  bushings  In.serted  in  each  end  member  to  hold 
the  electrodes.  A  box  of  heavy  paper  or  pasteboard  is 
arranged  to  fit  loosely  inside  the  frame  work.  The  elec¬ 
trodes,  which  are  separable  by  means  of  screw  joints, 
are  inserted  through  the  small  holes  in  the  end  of  the 
paper  box  and  clamped  to  make  an  oiltight  joint. 


simple  testing  devices  temporarily  designated  by  the 
American  Society  of  Testing  Materials.  The  construc¬ 
tion  of  these  devices  is  such  that  their  electrodes  and 
containers  are  sufficiently  inexpensive  to  permit  discard 
after  use,  and  the  arrangement  is  such  that  these  may  be 
removed  easily. 

T 


READERS'  FORUM 

Preventing  Ice  Trouble 
in  Hydro  Plants 

To  the  Editor  of  the  Electrical  World: 

1  he  whole  regiment  of  authorities  on  ice  is  often  out 
of  stej)  with  me.  The  regiment  includes  the  N.E.L.A. 
hydraulic  power  committee  and,  also,  this  time,  the  writer 
of  the  editorial  entitled  “Ice  and  Water  Power”  in  the 
November  8  issue  of  the  Electrical  World.  Almost 
everybody  keeps  talking  about  warming  the  water.  To 
those  who  think  all  the  water  passing  through  a  power 
house  is  heated,  and  to  those  who  think  any  part  of  the 
water  is  heated,.!  would  put  these  questions:  (1)  How 
long  does  the  water  remain  in  contact  with  the  heated 
metal;  (2)  in  what  length  of  time  would  heat  be  con¬ 
ducted,  horizontally,  through  one  inch  of  water ; 
(3)  what  portion  of  the  water  comes  into  actual  contact 
with  the  metal,  and  (4)  what  difference  does  it  make 
whether  any  of  the  water  is  warmed  at  all  or  not  so  long 
as  it  slips  i)ast  the  metal  like  water  from  a  duck’s  back? 

Water  is  a  very  poor  conductor  of  heat,  and  if  any  of 
the  water  passing  through  a  heated  plant  is  warmed  at 
all  it  can  only  be  a  film  of  water. 

It  is,  in  my  opinion,  misleading  to  think  about  the 
necessity  for  expending  heat  energy  sufficient  for  warm¬ 
ing  such  and  such  percentages  of  the  whole  volume  of 
water  ])assing  through  a  plant.  I  don’t  believe  there  is 
any  low-head  plant  on  earth  where  “the  volume  of  water 
is  so  great  as  to  preclude  the  use  of  heat”  for  the  preven¬ 
tion  of  ice  formation. 

The  figures  (concerning  temperature  rise)  used  in  the 
N.E.L.A.  report  and  in  the  Electrical  World  editorial 
are  meaningless,  in  my  opinion,  and  misleading.  With 
those  figures  in  mind,  some  sufferer  from  ice  troubles 
at  a  low-head  jilant  may  be  deterred  from  effecting  a 
cure. 

The  Electrical  World  looks  for  a  simpler  answer  or 
cure  for  ice  troubles  than  any  one  has  yet  obtained ;  what 
could  be  simpler  than  the  one  I  gave  the  Canadian  Elec¬ 
trical  Association  25  years  ago :  “Keep  the  temperature 
of  the  submerged  parts  of  hydraulic  equipments  a  ten- 
thousandth  of  a  degree  above  the  freezing  iioint,  and  no 
ice  will  stick  to  them.” 

JOHN  MURPHY, 

Electrical  Engineer. 

Department  of  Railways  and  Canals, 

Ottawa,  Ont. 

[For  the  benefit  of  readers  who  have  not  heard  Mr.  Murphy’s 
various  discussions  of  frazil  and  anchor  ice  and  methods  of 
combating  it,  they  are  referred  to  page  116,  1907,  proceedings  of 
the  Canadian  Fllectrical  Association;  also  Electrical  World, 
page  785,  April  2,  1921. — F'd.] 
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en^ineerinfj  developments  in  other  coun¬ 
tries,  and  will  return  to  the  United 
States  in  about  a  year,  at  which  time  he 
will  become  engaj^ed  in  further  en- 
j^ineering  work. 


the  United  Light  &  Power  Company 
of  Kansas,  and  in  1927  removed  to  Des 
Moines  as  vice-president  and  general 
manager  of  the  Des  Moines  Electric 
Light  Company  and  the  Iowa  Power  & 
Light  Company.  In  1928  the  Des 
Moines  Gas  Company  was  consolidated 
with  these  companies,  and  since  then  he 
has  been  vice-president  and  general 
manager  of  this  company,  also. 


New  Assignments  Made  in 

Los  Angeles  Power  Department 

What  is  considered  as  the  first  step 
toward  the  reorganization  of  the  Los 
Angeles  Department  of  Water  and 
Power  was  taken  by  the  commissioners 
on  November  25  when  the  joint  divi¬ 
sions  of  the  department  were  placed 
under  the  authority  of  H.  A.  Van 
Norman,  chief  engineer  and  general 
manager  of  the  Bureau  of  Water  Works 
and  Supply.  The  joint  divisions  are 
those  such  as  land  purchasing,  commer¬ 
cial,  bookkeeping  and  warehouses  that 
perform  services  for  both  the  water  and 
power  bureaus. 

For  nearly  a  year  past  the  authority 
has  rested  in  the  hands  of  E.  F.  Scat- 
TERGooD,  chief  engineer  and  general 
manager  of  the  Bureau  of  Power  and 
Light.  A  clause  in  the  resolution  of 
the  commissioners  provides  that  policies 
affecting  the  character  of  service  ren¬ 
dered  to  a  bureau  are  tfJ  be  determined 
jointly  by  the  two  bureau  managers. 

Another  action  taken  by  the  com¬ 
missioners  was  the  creation  of  new  posi¬ 
tions  of  electrical  engineer  and  assistant 
electrical  engineer  in 


C.  A.  Leland  Heads  N.E.L.A. 

Middle  West  Division 

C.  A.  Leland,  Jr.,  who  has  been  named 
by  the  e.xecutive  committee  of  the  Mid¬ 
dle  West  Division  of  the  National  Elec¬ 
tric  Light  Association  as  president,  to 
fill  out  the  une.xpired  term  of  K.  R. 
MacKinnon  of  Nebraska,  resigned,  has 


J.  M.  Barry,  vice-president  in  charge 
of  operations,  has  been  elected  a  director 
of  the  Alabama  Power  Company.  W.  E. 
Mitchell  and  W.  J.  Henderson,  who 
have  removed  from  Alabama,  have  re¬ 
signed  as  directors. 


Count  Giuseppe  Volpi  di  Misur.\ti, 
chairman  of  the  board  of  directors  of 
the  European  Electric  Corporation,  Ltd., 
sailed  for  Europe  November  26  aboard 
the  Cunard  liner  Maurctama  after  a 
short  visit  in  this  country.  Count  Volpi 
was  formerly  Italian  Minister  of 
Finance. 


the  Bureau  of  '' 

W’ater  Works  and  Supply  and  the  ap- 
|)ointment  of  Carl  Heinze  and  Carl 

('iiapin,  respectively,  to  the  positions.  ^ 

.Mr.  Heinze,  who  has  been  connected 
with  the  Department  of  Water  and 
Power  for  24  years,  the  exception 

of  the  past  year,  formerly  was  assistant  m 

general  manager  of  the  combined  water  '  T 

and  power  bureaus.  H.  A.  Van  Nor- 
man  was  general  manager  under  this 
plan  of  operation,  which  was  abolished 
a  year  ago  in  favor  of  separate  bureaus. 

.Mr.  Van  Norman  became  chief  engi-  been  vice-president  and  general  man 
neer  and  general  manager  of  the  Bureau  ager  of  the  public  utility  properties  a 
of  Water  Works  and  Supply,  and  the  Des  Moines,  Iowa,  since  1927. 
position  held  by  Mr.  Heinze  was  abol-  Mr.  Leland  is  a  native  of  the  Middh 
ished.  Mr.  Heinze  has  been  engaged  as  West  and  his  entire  life  has  been  spen: 

;i  consulting  engineer  during  the  past  that  section  of  the  country.  He  wa< 
year.  Mr.  Chapin  was  commercial  born  at  El  Dorado,  Kan.,  in  1887  am 
director  of  the  combined  bureaus  oper-  graduated  in  electrical  engineering 
ating  a  year  ago,  and  the  position  held  from  Kansas  University  in  1910.  Hi« 
by  him  likewise  was  abolished  when  the  earlv  experience  embraced  connection: 
present  plan  of  operation  was  resumed  Yvith  the  Allis-Chalmers  Company  ai 
after  approximately  nine  months  of  op-  ^he  Cincinnati  works,  with  a  cemeni 
oration  as  one  organization.  plant  at  Independence,  Kan.,  and  witi 

the  Terminal  Railroad  Company,  Kan- 
▼  sas  City,  Mo.  Prior  to  the  World  War  associated  with  Korbel  &  Colwell,  Inc., 

he  was  identified  with  the  Atchison  public  relations  counsel  of  New  York. 

W.  V.  A.  Kemp,  formerly  director  of  Railway,  Light  &  Power  Company  at  He  will  specialize  in  booklets  and  copy 
research  of  the  committee  on  heat  trans-  Atchison,  Kan.  dealing  with  industrial  and  engineering 

mission  of  the  National  Research  Coun-  Following  discharge  from  military  matters.  Mr.  Edmonds’  editorials  and 
'  il.  and  more  recently  research  secretary  service  he  went  back  to  Atchi.son  and  articles  have  had  international  circula- 
"f  the  National  Electric  Light  Associa-  then  to  Topeka,  Kan.,  in  charge  of  con-  tion  and  have  been  widely  quoted.  His 
♦ion,  has  resigned  in  order  to  travel  struction  of  the  Tecumseh  power  plant,  contributions  to  the  Reznew  of  Reznezvs, 
■  broad,  Mr.  Kemp  will  study  certain  He  later  became  general  manager  of  Current  History,  the  Boston  Transcript, 


Walter  D.  Steele,  president  of  the 
Benjamin  Electric  Manufacturing  Com¬ 
pany,  Des  Plaines,  Ill.,  has  been  elected 
a  member  of  the  board  of  governors  of 
the  National  Electrical  Manufacturers’ 
.Association. 


Edgar  Knowlton,  who  has  been 
connected  with  the  alternating-current 
engineering  department  of  the  General 
Electric  Company,  retired  on  Novem¬ 
ber  1  after  spending  37  years  in  the 
development  and  design  of  a.-c.  ap¬ 
paratus. 
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Baltimore  Engineer,  If ’all  Street  Journal 
and  other  Barron  puhiications  have 
established  him  as  an  authoritative,  ver¬ 
satile  and  interesting?  writer  in  varied 
industrial  and  enj?ineering  fields. 

• 

Prof.  W.  I.  Smciitkr  of  Coluinhia 
University.  New  York,  has  been  elected 
national  treasurer  of  the  American 
Institute  of  I'dectrical  Knf?ineer>  to  fill 
the  unexpired  term  ending  July  31. 
1931,  of  (ieorf?e  A.  Hamilton,  resigned. 
Mr.  Hamilton  i>  ill  and  unable  to  con¬ 
tinue  to  the  end  of  the  term. 

• 

Gu.ST.AVK  .\.  Bkk(;iioff,  president  of 
the  Wayne  Home  luinijanent  romi)any. 
Fort  Wayne,  Ind.,  and  F'Ldward  H. 
Bergh()FFo£  the  company’s  engineering 
department  sailed  November  12  from 
New  York  for  Buenos  Aires  on  an  ex¬ 
tensive  business  trip  through  Latin 
America.  Yhese  men  will  confer  with 
their  representatives  in  the  Argentines, 
the  .South  American  branch  of  the 
A.ILG.,  and  in  addition  will  make  a 
com|)rehensive  survey  of  business  con¬ 
ditions  in  the  Latin-.Xmerican  regions 
which  they  consider  as  fertile  fields  for 
American  business  enterprises. 

• 

Dr.  Fj.iiiu  Tiiom.so.v.  director  of  the 
Thomson  Research  Laboratory  of  the 
General  hLlectric  Company,  River 
Works,  Lynn,  Mass.,  was  awarded  hon¬ 
orary  membership  in  the  .American 
Society  of  Mechanical  haigineers  De¬ 
cember  2.  .Ambrose  Swasey  made  the 
presentation.  For  many  years  a  dis¬ 
tinguished  consulting  engineer  and 
prolific  inventor,  1).  Thomson  has  re¬ 
ceived  recognition  in  this  country  and 
ahro.id  for  his  scientific  achievements 
in  the  form  of  medals,  fellowships  and 
official  positions,  active  and  honorary, 
in  technical  societies. 

• 

R.  W.  Stai'I),  advertising  and  .sales 
promotion  manager  of  the  Benjamin 
I’llectric  Manufacturing  Company,  Des 
Plaines.  111.,  has  been  Hected  vice- 
president  and  secretary  of  the  Porce¬ 
lain  Fnamel  Institute.  Inc.  Mr.  Stand 
is  president  of  the  Engineering  .Ad¬ 
vertisers’  Association  of  Chicago,  a 
memher  of  the  industrial  and  connnercial 
lighting  committee  and  of  the  national 
outdoor  lighting  committee  of  the  Com¬ 
mercial  Section  of  the  National  Electric 
Light  Association  and  chairman  of  the 
manufacturers’  advisory  committee  of 
the  lighting  service  committee  of  the 
Illuminating  h'ngineering  Society. 

• 

Earl  H.  Barker,  consulting  engineer 
of  Reading,  Mass.,  has  been  appointed 
to  make  a  survey  of  the  power  needs  of 
the  District  of  Coluinhia,  for  which 
Congress  appropriated  $25.(X)()  last  July 
with  a  view  to  establishing  a  municipally 
owned  and  operated  service.  Mr.  Bar¬ 


ber  has  been  intimately  identified  with 
the  regulation,  financing  and  ojieration 
of  public  utilities  in  Mas.sachusetts  for 
the  past  fifteen  years  and  at  present  is 
adviser  to  the  commission  of  the  De¬ 
partment  of  Public  Utilities  for  Mas.sa¬ 
chusetts.  Mr.  Barber  expects  to  take 
up  his  new  duties  early  in  1931. 

• 

Charles  W.  Arbott,  formerly 
director  of  low-tension  engineering. 
General  Cable  Corporation,  has  recently 
joinetl  the  advertising  firm  of  Moser  & 
Cotins,  Brown  &  Lyon,  Inc.,  in  the 
capacity  of  vice-president.  Mr.  .Abbott 
has  been  identified  with  the  electrical  in¬ 
dustry  for  more  than  twenty  years,  as 
an  engineer  with  central  stations,  as  an 
officer  of  manufacturing  companies,  as 
an  inventor  of  recognized  and  widely 
used  materiai,  as  sales  manager  and 
buyer  of  atlvertising  and  as  a  memher 
of  committees  of  the  National  Electrical 
Manufacturers’  Association,  and  other 
le.'iding  organizations.  Moser  &  Cotins, 
Brown  &  Lyon.  Inc.,  has  offices  in  New 
A'ork  City  and  in  Utica. 

• 

R.  W.  E.  Moore  has-been  appointed 
chairman  of  the  standards  committee 
of  the  National  Electrical  Manufac¬ 
turers’  Association  for  the  coming 
year.  Mr.  Moore,  who  is  engineering 
manager  of  association  activities  of  the 
W’estinghouse  Electric  &  Manufactur¬ 
ing  Company,  has  had  many  years’ 
experience  in  such  work. 

• 

.Stefue.x  K.  Mahon  of  Toledo,  Ohio. 
ha>  become  assistant  to  C.  L.  Proctor, 
vice-president  ami  general  manager  of 
the  Toledo  Edison  Company.  Dr.  Ma¬ 
hon  is  an  outstanding  leader  in  civic 
affairs  of  Toledo. 

• 

JoH.v  Allen  Clay  was  the  guest  of 
honor  at  a  banquet  held  December  1  at 
the  Community  Club  in  Durango,  Colo. 
The  occasion  marked  the  twenty-fifth 
anniversary  of  Mr.  Clay’s  association 
with  the  Colorado  company  in  the 
capacity  of  general  manager.  Many  of 
Mr.  Clay’s  business  associates  and 
friends  attended. 

• 

W.  G.  Peterson,  formerly  director 
of  personnel  for  the  Westchester  Light¬ 
ing  Company.  Mount  Vernon,  N.  Y., 
was  promoted  to  the  position  of  assist¬ 
ant  treasurer  and  commercial  manager 
of  the  Bronx  Gas  &  Electric  Company. 
Mr.  Peterson  is  a  past-president  of  the 
Mount  A'ernon  Rotary  Club  and  is  a 
director  of  the  Westchester  Bond  & 
Mortgage  Company.  In  addition  to  his 
present  duties  as  assistant  treasurer  of 
the  Westchester  Lighting  Company 
R.  S.  Pruvn  will  assume  the  position 
of  director  of  personnel,  left  vacant  by 
Mr.  Peterson’s  leaving  for  the  Bronx 
company. 


OBITUARY 

Charles  E.  Hull,  president  of  the 
Southern  Berkshire  Power  &  Electric 
Company,  Stockhridge,  Mass.,  died  sud¬ 
denly,  November  29,  in  his  sixty-ninth 
year. 

Laurence  F.  Walsh,  since  1919 
assistant  manager  of  the  Pacific  Gas  & 
Electric  Company’s  San  Francisco  di¬ 
vision,  died  suddenly  of  a  heart  attack- 
in  that  city,  November  13.  He  was 
64  years  of  age. 

• 

George  R.  Ei.der,  who  recently  re¬ 
tired  from  the  office  of  vice-president  of 
the  Ingersoll-Rand  Company,  New 
York,  died  November  29  at  his  home  in 
Waterford,  N.  Y.  A  native  of  Johns¬ 
town.  Pa.,  Mr.  Elder  received  his  tech¬ 
nical  education  at  the  Troy  Polytechnic 
Institute.  He  was  68  years  of  age. 

• 

Lowell  W.  Miles,  employment  man¬ 
ager  for  the  Insull  interests  in  Indiana, 
died  of  pneumonia  at  his  home  in  Indian¬ 
apolis  after  a  week’s  illness.  A  native 
of  Elwood,  Ind.,  and  a  graduate  of 
Indiana  L’niversity,  Mr.  Miles  became 
associated  with  Robert  M.  Feustel  of 
the  Indiana  Service  Corporation  at  Fort 
Wayne.  He  did  appraisal  work,  and 
when  Mr.  Feustel  removed  to  Indian¬ 
apolis  Mr.  Miles  went  with  him  and  re¬ 
ceived  the  appointment  to  the  position 
of  employment  manager. 

• 

Walter  R.  Timber,  sales  manager 
of  the  General  Electric  Supply  Cor¬ 
poration,  Boston,  Mass.,  died  at  the 
Palmer  Memorial  Hospital  in  that  city 
on  December  1,  following  a  seven 
months’  illness.  Mr.  'I'iniper  was  horn 
at  Brooklyn,  N.  Y.,  about  41  years  ago 
and  had  been  engaged  in  the  wholesale 
electrical  supply  field  during  all  hi> 
adult  life.  He  was  formerly  merchandis¬ 
ing  manager  of  the  Pettingell-Andrews 
Company,  Boston,  predecessor  of  the 
General  Electric  Supply  Corporation, 
and  had  been  employed  by  the  organiza¬ 
tion  for  the  last  fifteen  years. 

• 

Dr.  Richard  Moldenke,  well-known 
metallurgical  and  mining  engineer,  died 
in  Plainfield,  N.  J.,  November  17,  after 
a  short  illness.  He  was  66  years  of 
age.  Dr.  Moldenke  was  consulting 
metallurgist  to  a  number  of  American 
companies  and  the  author  of  several 
technical  works.  He  specialized  on  the 
metallurgy  of  cast  iron  and  was  an  e.x- 
pert  in  malleable  castings.  For  a  time 
he  was  attached  to  the  Coast  and 
Geodetic  Survey,  doing  pioneer  work 
in  electric  power  development,  and  in 
1889  he  organized  the  mechanical  and 
electrical  engineering  departments  of 
the  Michigan  College  of  Alines.  He 
was  a  graduate  of  Columbia  University. 
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Financial  and  Statistical  News 


A  FURTHER  decline  of  more  than  half-a-hillion  dollars  took 
place  during  November  in  the  prices  of  public  utility  stocks 
listed  on  the  New  York  Stock  Exchange.  Power  and  light 
stocks  alone  showed  a  loss  of  more  than  $360,(XX).(K)0.  The  decline 
in  values  of  the  same  group  during  October  amounted  to  $63h.(KX(.(X)(t. 

- Market  sentiment  has  continted  bullish  during  the  past 

week  (to  December  3),  hut  activity  on  the  buying  side  has  been  very 
limited.  Power  and  light  common  stocks  as  a  .group  have  recovered 
around  15  per  cent  from  their  low  points  and  continue  to  show  very 
satisfactory  resistance  on  recessions. 

- Hi  ih;et  fk'.ukes  for  1931,  now  beginning  to  make  their  a^ipear- 

ance,  show  a  5  per  cent  increase  in  jirojected  construction,  although 
it  is  yet  too  early  to  make  estimates  for  the  entire  industry. 

▼  T  T 


The  effect  of  tliis  plan  of  operation  was 
that  if  Foshay  was  successful  in  this  ex¬ 
tensive  exjiansion  and  promotion  program 
the  stock  of  Public  Utilities  Consolidated 
Corporation,  of  which  the  Foshay  Com¬ 
pany  held  the  voting  majority,  would  be 
very  valuable,  and  Foshay,  through  his 
personal  ownership  of  stock  in  the  Foshay 
Company,  would  derive  large  profits. 

On  the  other  hand,  if  Foshay  failed  in 
this  program  and  his  companies  went  into 
receivership,  the  creditors  of  the  Foshay 
Company  would  receive  only  a  small  per¬ 
centage  of  their  claims,  due  to  the  enor¬ 
mous  claim  of  Public  Utilities  Consolidated 
Corporation  against  the  Foshay  Company. 

▼ 

Few  Lisht  and  Power 
Bonds  in  Default 


Railroad  Electrification  Boosts 
Public  Service  Power  Sales 

Industrial  power  sales  of  the  Public 
Service  Electric  &  Gas  Company, 
Newark,  N.  J.,  during  the  month  of 
October  were  94,759,(XX)  kw.-hr.,  a  gain 
of  1,467.221  kw.-hr.  over  October  of 
last  year.  This  gain  is  largely  at¬ 
tributable  to  the  power  sold  to  the 
Lackawanna  Railroad  for  electrification 
of  its  lines,  which  began  during  Octo¬ 
ber  in  the  territory  served  by  Public 
.Service  Electric  &  Gas  Company. 
During  the  month  of  October  total  elec¬ 
tric  sales  were  149.408,064  kw.-hr.,  com¬ 
pared  with  141,434,512  kw.-hr.  .sold  in 
October,  1929,  a  gain  of  7,973,552 
kw.-hr.,  or  5.64  per  cent. 

Sales  of  electricity  for  the  first  ten 
months  of  1930  totaled  1,396.415,163 
kw.-hr.,  a  gain  of  4.39  per  cent  over 
the  corresponding  period  last  year. 
Industrial  powder  sales  for  the  first  ten 
months  of  this  year  totaled  881,298.365 
kw.-hr.,  compared  with  881,011.230 
kw.-hr.  in  the  corresponding  period  of 
P^29,  a  gain  of  287,135  kw.-hr.  Com¬ 
pared  with  the  corresponding  period  two 
years  ago  sales  of  industrial  power 
m  1930  showed  a  gain  of  22  per  cent. 

T 

Receiver  Charses 
Foshay  Plan  Fraud 

That  the  Foshay  organization  op¬ 
erated  its  affairs  in  its  own  interests 
;tnd  in  a  manner  that  was  fraudulent  to 
the  creditors  was  charged  by  Judge  C.  J. 
Lockwood,  receiver  for  the  company. 


A  statement  was  filed  before  the  federal 
court  that  the  $6,844,825  claim  of  the 
Public  Utilities  Consolidated  Corpora¬ 
tion.  a  Foshay  subsidiary,  should  not  be 
allowed. 

The  organization  plan  for  these  two 
companies  was  .such  that  assets  were  in 
Public  Utilities  Consolidated  Corpora¬ 
tion  and  liabilities  and  operating  ex¬ 
penses  in  the  Foshay  Company,  Mr. 
Rockwood  stated.  Under  this  plan  the 
h'oshay  Company  creditors  took  all  the 
risk  in  the  event  of  failure,  he  said,  and 
got  none  of  the  benefits  in  the  event  of 
success.  Judge  Rockwood  said : 


In  a  comi'IL.ation  recently  prepared  by 
Dow,  Jones  &  Company  listing  jnihlic 
utility  bonds  few'  light  and  power  issues 
appeared.  The  accompanying  table  gives 
the  details : 


Name 

-Amount 

Defaulted 

-Atlantic  Public  Service  As- 
s<H-iate8,  Inc.,  let  5Js*.. 

$4,938,000 

Auc  , 

1930 

debenture  6s* . 

2.000,000 

-Auk  , 

1930 

-Atlantic  Public  I'tilities  6e, 
1930 . 

1,500,000 

Au>r  , 

1630 

North  -American  Water 
Works  &  Electric  con¬ 
vertible  6e* . 

2,798.000 

Nov., 

1930 

Suburban  Licht  &  Power  1st 
5}b* . 

2,500.000 

Mav. 

1930 

debenture  6e* . 

1,000,000 

Dec  , 

1929 

Tacoma  Railway  &  Power 
5s.  1929  . 

1.236.000 

-Apr  1, 

1928 

♦Default  aa  to  interest  only. 


T  ▼  T 

Recommendations  on  Issue  of 


Utility  Securities 


IN  AN  attempt  to  achieve  uniform 
laws  on  the  issuance  of  public  utility 
securities  the  National  Association  of 
Railroad  and  Utilities  Commissioners 
made  a  number  of  suggestions  at  its 
recent  annual  meeting  in  Charle.ston, 
S.  C.  Some  of  the  outstanding  recom¬ 
mendations  follow : 

Section  77.  Property  Acquired  to  Be 
Valued. — No  public  utility  corporation 
shall  acquire  or  obligate  itself  to  ac¬ 
quire,  directly  or  indirectly,  the  property 
or  a  majority  of  the  voting  stock  of  an¬ 
other  public  utility  corporation  unless 
the  property  or  stock  to  he  acquired 
shall  fir.st  have  been  valued  by  the  com¬ 
mission,  and  then  only  at  an  amount 
not  to  e.xceed  the  value  so  determined. 

.Section  79.  Con.sideration  for  Securi¬ 
ties  Issued. — No  public  utility  corpora¬ 


tion  shall  issue  any  stock  having  a 
nominal  or  par  value  for  le.ss  than  such 
nominal  or  par  value,  or  any  stock  with¬ 
out  nominal  or  par  value,  except  for 
such  consideration  as  the  commission 
may  authorize,  or  any  evidence  of  debt 
for  less  than  such  percentage  of  the 
face  value  as  the  commission  may  re¬ 
quire  as  a  minimum. 

Section  81.  Bonds  Reasonably  Pro¬ 
portionate  to  Stock. — The  amount  of 
evidence  of  debt  which  any  public  util¬ 
ity  corporation  may  issue  shall  hear  a 
reasonable  proportion  to  the  amount  of 
stock  issued,  due  consideration  being 
given  to  the  nature  of  the  business  of 
the  corporation,  to  its  credit  and  pros¬ 
pects,  to  the  effect  which  such  issue  will 
have  upon  the  management  and  opera¬ 
tion  of  the  corporation  by  reason  of  the 
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relative  amount  of  financial  interest 
which  the  stockholders  will  have  in  the 
corporation,  and  to  other  circumstances. 

Section  82.  No  Dividends  While 
Deficit  Exists. — If,  after  the  issuance  of 
any  securities,  any  public  utility  corpo¬ 
ration  shall  have  a  deficit  after  s^ivinef 
effect  to  the  true  value  of  its  assets  ami 
to  the  full  amount  of  its  liabilities  as 
determined  by  the  commission,  it  shall 
not  pay  any  dividend  until  such  deficit 
has  been  eliminated.  The  commission 
may  appraise  the  assets  and  liabilities  of 
the  corporation  whenever  it  shall  be  of 
the  opinion  that  the  capital  accounts,  as 
carried  in  the  corporation’s  books,  do 
not  correctly  represent  the  cost  of  the 
assets  of  the  corporation,  or  that  the 
amount  of  the  liabilities  of  the  corpora¬ 
tion  are  incorrectly  stated  in  said  books, 
or  that  the  value  of  the  assets  of  the 
corporation  are  less  than  its  liabilities, 
including’’  its  outstanding  stock. 

Section  84.  Pledge  of  Securities. — 
The  commission  may  authorize  in  its 
certificate  any  public  utility  corporation 
to  pledge  any  evidence  of  debt  issued  by 
it  as  security  for  any  lawful  debt  of  or 
loan  to  such  corporation,  but  the  terms 
of  the  pledge  shall  provide  that  none  of 
the  pledged  securities  shall  be  sold  or 
become  the  absolute  property  of  the 
pledgee  either  directly  or  indirectly,  ex¬ 
cept  at  public  sale,  notice  whereof  shall 
be  published  once  a  week  for  not  less 
than  three  successive  weeks  prior 
thereto  in  at  least  one  newspaper  of  gen¬ 
eral  circulation  printed  in  the  English 
language  and  published  in  the  place 
where  such  sale  shall  take  place,  and 
except  at  a  price  not  less  than  the  price 
fixed  by  the  commission  in  the  certifi¬ 
cate  of  authority  authorizing  the  sale  or 
pledging  of  any  such  securities. 

Section  86.  Accounting  for  Proceeds. 
— The  commission  may  require  issuers 
to  account  for  the  disposition  of  all 
securities  requiring  its  approval.  If  the 


securities  are  issued  for  money  it  may 
require  the  issuer  to  report  the  price  at 
which  the  securities  are  issued,  the 
amount  of  securities  so  issued,  and  the 
amount  of  money  received  therefor.  If 
they  are  issued  for  the  refunding  or 
discharge  of  securities  or  other  in¬ 
debtedness  it  may  require  tbe  issuer  to 
report,  in  such  detail  as  it  may  require, 
the  amount  of  securities  issued  for  such 
purpose,  tbe  price  at  which  issued,  and 
the  amount  or  nature  of  securities  or 
other  indebtedness  refunded  or  dis¬ 
charged  by  such  issuance.  If  they  are 
issued  for  the  acquisition  of  property 
or  services  it  may  require  the  issuer  to 
report,  in  such  detail  as  it  may  require, 
the  amount  of  securities  issued  for  such 
purpose,  the  price  at  which  issued,  and 
information  regarding  the  property  of 
services  for  which  such  securities  were 
issued. 

Section  87.  Valuation  of  Franchises. 
— In  determining  tbe  value  of  property 
under  this  chapter,  no  franchises  to  be 
a  corporation  and  no  franchises  or 
privilege  granted  to  a  corporation  shall 
be  appraised  at  more  than  the  sum  paid 
therefor  to  the  state  or  municipality 
granting  the  same. 


New  security  offerings  by  the  elec¬ 
tric  light  and  power  companies  of 
the  country  amounted  to  $74,1()0.0()0,  as 
compared  with  $51,819,600  in  October, 
bringing  the  total  for  the  eleven-month 
period  up  to  $1,250,111,534,  as  against 
$798,860,000  for  the  similar  period  of 
1929.  Twelve  individual  companies 
participated  in  the  month’s  activities. 


NEWS  BRIEFS 

At  a  meeting  of  the  directors  of  the 
American  Power  &  Light  Company  held 
November  10  a  stock  dividend  of 
6/50ths  of  a  share  (comprising  the 
regular  semi-annual  stock  dividend  of 
l/50th  of  a  share,  or  2  per  cent,  and  an 
extra  dividend  of  5/50ths  of  a  share, 
or  10  per  cent)  was  declared  on  the 
outstanding  common  stocks  of  the  com¬ 
pany  payable  December  1  to  holders  of 
record  November  20. 

• 

American  Gas  &  Electric  directors 
have  declared  an  extra  stock  dividend 
of  20  per  cent  on  common  stock  in 
addition  to  the  regular  cash  and  stock 
dividends  on  common. 

• 

Stockholders  of  the  Gardner  (Mass.) 
Electric  Light  Company  have  voted  to 
increase  the  capital  stock  by  the  issue 
to  common-stock-holders  of  record  Oc¬ 
tober  21  of  2,500  .shares  of  additional 
common  stock  (par  $100),  such  an  in¬ 
crease  having  been  approved  by  the 
Massachusetts  Department  of  Public 
LTilities.  Tbe  price  at  which  the  stock 
will  be  offered  is  $133.33  per  share. 


Short-term  issues  predominated,  eight 
offerings  being  notes  maturing  in  from 
one  to  three  years.  Tbe  largest  in¬ 
dividual  offering  was  made  by  the  New 
England  Power  As.sociation  in  the  form 
of  gold  notes  amounting  to  $20,000,000. 
The  average  yield  recovered  to  the  5.03 
per  cent  mark,  as  compared  with  4.55 
per  cent  in  October. 


T  T  T 

New  Financing  in  November  Totaled 
$74,100,000 


New  Security  Issues  of  Electric  Service  Companies  in  November 


PeriiKt 


Name  of  Company 

.Amount 

(A' ears) 

Class 

American  Community  Power  Co.. 

$1,800,000 

1 

Secured  gold  notes . 

New  York  .State  Klee.  &  Clas  Corp. 

6,700,000 

1 

First  mortgage  gold  bonds. . 

■Arisons  Kdison  Co . 

1,500,000 

1 

Gold  notes . 

Central  Ohio  Light  &  Power  Co.  .  . 

3,600,000 

20 

First  mortgage  gold  bonds, 
series  A . 

Green  Mountain  Power  Corp . 

1,500,000 

1 

Gold  notes . 

Illinois  Power  &  Light  Corp . 

8,500,000 

26 

First  and  refunding  mort¬ 
gage  gold  bonds,  series  C. 

New  England  Power  .Assiwiation. 

20,000,000 

2 

Gold  notes . 

Northern  States  Power  Co.  (Minn.) 

10,000,000 

1 

Gold  notes . 

Peoples  Light  &  Power  Corp . 

1.000,000 

i 

Gold  notes . 

2,000,000 

1 

Gold  notes . 

City  of  Tacoma  (Washington) - 

h'lec.  Light  &  Power  Dept. 

500,000 

3-16 

Bonds . 

Washington  Gas  A  Electric  Co.  .  . 

3,000,000 

25 

First  mortgage  gold  bonds. 

Northern  Indiana  Public  Service  Co.  I4,UU0,UUU 

Total .  $74,100,000 

Total  amount  actually  realised.  71,755,500 

40 

hirst  and  refunding  mort¬ 
gage  gold  bonds,  series  E. 

Purpose 

Proceeds  will  be  used  to  reimburse  the  company 
for  expenditures  made  in  connection  with  im¬ 
provements  to  the  properties . 

To  repay  indebtedness  incurred  for  additions  to 

properties . 

To  retire  unfunded  indebtedness,  for  additions 
and  betterments  and  other  corporate  purposes 

-Acquisition  of  properties  and  for  other  corporate 

purposes . . . 

To  retire  unfunded  debt,  for  additions  and  better¬ 
ments  and  for  other  corporate  purposes . 


To  retire  bank  loans,  for  the  payment  of  obliua- 
tions  incurred  in  the  acquisition  of  subsidiary 
companies’  securities  and  for  other  corporate 

purposes . 

To  retire  current  indebtedness  and  to  reimburse 
the  company  for  extensions  and  additions  al¬ 
ready  made  and  now  beinir  made  to  the 

properties . 

To  retire  indebtedness . 


To  reimburse  for  expenditures  already  made, 
construction,  to  retire  bonds  and  for  other 

corporate  purposes . 

Rights .  $1  1,653,325 

Total  financing  for  November .  $83,408,825 


Interest 

Rate 

Price 

Per  Cei 
Yield 

5J 

99} 

6 

3J 

99  J 

4 

5 

99} 

5.52 

5 

90 

5.80 

4J 

99} 

5.01 

5 

95} 

5.32 

5 

99} 

5.25 

4 

99J 

4.25 

5 

991 

5.51 

5 

99} 

5.78 

4i 

4.50 

5 

90 

to  4.70 
5.75 

92 

4.96 
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Overproduction  of  Power 
in  Quebec  Unlikely 

According  to  a  statement  issued  re¬ 
cently  by  the  Shawinigan  Water  & 
Power  Company,  primary  power  sales 
for  the  first  seven  months  of  the  current 
year  totaled  1,553,862,342  kw.-hr.,  an 
increase  of  15,356,429  kw.-hr.  over  the 
corresponding  period  of  1929,  while 
secondary  power  sales,  made  at  approxi¬ 
mately  one-tenth  of  a  cent  a  kilowatt- 
hour  to  dispose  of  off-peak  power,  were 


413,673,882  kw.-hr.,  a  decrease  of  24,- 
311,729  kw.-hr.  On  August  1  last  the 
company  had  8  per  cent  more  power 
sold  under  firm  contract  than  during 
last  year. 

Discussing  the  market  outlook  for  the 
additional  power  to  be  brought  into 
production  at  the  company’s  Rapide 
Blanc  plant  on  the  St.  Maurice  River 
late  in  1932  or  early  in  1933,  Julian  C. 
Smith,  vice-president  and  managing 
director,  stated  that  the  company  did 
not  anticipate  any  difficulty  in  disposing 
of  the  new  output,  which  will  amount  to 


approximately  100,000  hp.  He  did  not 
think  there  was  any  likelihood  of  over¬ 
production  developing  in  the  Quebec 
market.  He  pointed  to  the  situation  as 
it  existed  in  1917-18.  At  that  time 
Laurentide  Power  and  Shawinigan 
brought  into  production  a  large  amount 
of  electric  energy  and  there  was  an 
apparent  overproduction,  but  the  situa¬ 
tion  righted  itself  in  a  short  while.  Mr. 
Smith  indicated  that  there  were  several 
outlets  which  would  assure  the  taking 
up  of  power  from  the  Rapide  Blanc  de¬ 
velopment  as  it  became  available. 


T  T  T 

CURRENT  EARNINGS  REPORTS  OF  EL  ECTRIC  LIGHT  AND  POWER  COMPANIES 


OPERATING  COMPANIE.S 


Alabama  Power* 

(Year  ended  October  31) 

Gross  earninRs . 

Net  earninRs . 

Arkansas  Power  &  Licht 
(Year  ended  September  30) 

Gross  earninRS . 

Net  earnings . 

Carolina  Power  &  Light 
(Y'ear  ended  September  30) 

CJross  earnings . 

Net  earnings . 

Consumers  Power 

(Year  ended  October  31) 

Gross  earnings . 

Net  earnings . 

Detroit  Edison 

(Year  ended  October  31) 

Gross  earnings . 

Net  earnings . 

Cieorgia  Power* 

(Year  ended  October  31) 

Gross  earnings . 

Net  earnings . 

Houston  Lighting  &  Power 
(Year  ended  September  30) 

Gross  earnings . 

Net  earnings . 

Kansas  City  Power  &  I.ight 
(Year  ended  October  31) 

Gross  earnings . 

Net  earnings . 

Kansas  Gas  &  Electric 

(Year  ended  September  30) 

Gross  earnings . 

Net  earnings . 

Louisville  Gas  &  Electric 
(Year  ended  September  30) 

Gross  earnings . 

Net  earnings . 

Memphis  Power  &  Light 
(Year  ended  September  30) 

Gross  earnings . 

Net  earnings . 

Minnesota  Power  &  Light 
(Year  ended  September  30) 

Gross  earnings . 

Net  earnings . 

Nebraska  Power 

(Year  ended  September  30) 

Gross  earnings . 

Net  earnings . 

Northern  States  Power 
(Year  ended  September  30) 

Gross  earnings . 

Net  earnings . 

t>hio  Edison  '  ’ 

(Year  ended  October  31) 

Gross  earnings . 

Net  earnings . 

<  >klahoma  Gas  &  Electric 
(Year  ended  September  30) 

Gross  earnings . 

Net  earnings . 

I’acific  Gas  &  Electricf 
(Nine  mos.  ended  Sept.  30) 

Gross  earnings . 

Net  earnings . 

Pennsylvania  Power  A  Light 
(Year  ended  September  30) 

Gross  earnings . 

Net  earnings . 

Southern  California  Edison 
(Year  ended  October  31) 

Gross  earnings . 

Net  earnings . 

Tennessee  Electric  Power 
(Year  ended  October  31) 

Gross  earnings . 

Net  earnings . 


Per  Operating 
Cent  Uatio 


1930 

1929 

Increase 

1930 

1929 

$18,009,272 

$18,341,705 

1.8 

42 

38 

10,436,601 

11,368,127 

—  8.2 

8,902,913 

8,190,782 

9  0 

53 

51 

4,157,787 

3,995,465 

4.0 

8.931,176 

9,353,270 

—  5  0 

44 

46 

4,981,020 

5,076,794 

—  2.0 

32,662,144 

33,320,037 

—  2.0 

46 

49 

17,685,348 

16,892,816 

4.7 

54,308,133 

56,431,624 

—  3  8 

68 

66 

17,386,510 

19,206,234 

—9.5 

24,360,816 

23,892,848 

2.0 

50 

47 

12,264,441 

12,675,253 

—3.3 

8.764,353 

7,762,085 

13.0 

52 

53 

4,218,746 

3,626,169 

16.0 

14,734,224 

14,533,094 

1.4 

49 

51 

7,561,159 

7.141,589 

5.9 

6.049.285 

5,687,957 

6.0 

• 

53 

53 

2,856,756 

2,691,244 

6.0 

10,510,318 

10,153,981 

3.5 

5,359,851 

5,267,426 

1.7 

6,740,756 

6,003,906 

12.0 

59 

60 

2,751,308 

2,401,809 

15.0 

6,465,525 

6,200,574 

4.0 

39 

36 

3,941,198 

3,981,529 

—  1.0 

6,467,841 

5,838,968 

11.0 

50 

51 

3,278,210 

2,867,117 

14.0 

33,160,054 

32,424.707 

2.3 

16,437,440 

16,637,330 

—  1.2 

19,305,702 

19,291,782 

0  0 

40 

43 

11,616,387 

11,065,661 

5.0 

14,753,251 

13,795,948 

7.0 

6,962,367 

6,544,763 

6.4 

56,346,1  13 

48,705,579 

15.6 

44 

48 

31,589,448 

25,145,165 

25.6 

30,862,959 

29,884,008 

3.0 

50 

50 

15,662,927 

14,829,215 

6.0 

,  41,168,772 

39,512,954 

4.0 

33 

33 

.  27,773,471 

26,280,221 

6.0 

15,163,511 

14,369,892 

5.5 

52 

52 

7,280,071 

6,984,285 

4.2 

Texas  Power  A  Light 

(Year  ended  September  30) 

Gross  earnings . 

Net  earnings . 

Utah  Power  A  Light 

(Year  ended  September  30) 

Gross  earnings . 

Net  earnings . 


Per  ( )perstinK 

Cent  Ratio 


1930 

1929 

Increa.<<e 

1930 

1929 

9.993,534 

9,823,713 

2.0 

4<» 

50 

5,094,887 

4,839,597 

5.0 

11,536,940 

11,609,829 

—  1.0 

51 

30 

5,639,260 

5,805,028 

—  3.0 

HOLDING  rOMPANIf>4 


1930  1929 

■American  A  Foreign  Power  Subs. 

(A' ear  ended  .August  31) 

Gross  earnings .  76,640,554  52,072,138 

Net  earnings .  38,212,586  26,731,490 

AmericanCommonwealths  Power 

A  affiliated  cos.t  ., 

(Year  ended  Septeml)er  30) 

Gross  earnings .  27,675,679  22.987,488 

Net  earnings  .  12,944,831  9,924,118 

(A' ear  ended  October  31) 

Gross  earnings .  27,809,760  23,361,740 

Net  earnings .  13,164,627  10,195,578 

American  Light  A  Traction  A 
Subs. 

(A' ear  ended  September  30) 

Gross  revenue .  45,780,069  46,437,420 

Net  revenue .  16,285,017  16,025,970 

American  Water  Works  A  hilec- 
tric  A  Subs. 

(A' ear  ended  September  30) 

Gross  revenue .  54  905.671  53.287.642 

Net  revenue .  27.278.118  26,382.645 

Columbus  Gas  A  Electric  A  Siil>e. 

(A’ ear  ended  September  30) 

Gross  revenue .  101,158.348  106.532.980 

Net  revenue .  50.124,551  54,972,378 

Commonwealth  A  Southern  A  Sul>8. 

( Y ear  ended  October  3 1 ) 

Gross  earnings . 143,368,933  146,902,994 

Net  earnings .  73,206,034  75,105,863 

Engineers  Public  Service  A  con¬ 
stituent  cos. 

(A' ear  ended  September  30) 

Gross  earnings .  52,792,509  47,253,875 

Net  earnings .  22,447,518  19,937,218 

Middle  West  Utilities  Sub. 

(Year  ended  September  30) 

C.rf)B8  earnings .  179,971,421  152,179,830 

Net  earnings .  33,567,275  26,385,327 

New  A'crk  State  IClectric  A  Gas 
A  Subs. 

(Year  ended  .September  30) 

Gross  earnings .  12.608,329  11,171,987 

Net  earnings .  5,018,176  4,366,550 

North  American  Light  A  Power 
A  Subs. 

(A' ear  ended  September  30) 

Gross  earnings .  47,020,851  45,057,936 

Net  earnings .  21,066,236  19,827,682 

Philadelphia  Company 

(A' ear  ended  September  30) 

Gross  earnings .  62,473,437  63,040,377 

Net  earnings .  30,520,633  30,668,199 

Public  Service  Corporation  of 
New  .Jersey  A  .Subs, 

(A'ear  ended  October  31) 

Gross  earnings .  139,014,356  135,065,231 

Net  earningsS .  43,149,346  41,152,666 

Standard  Gas  A  Ele<-tric,  afbl. 

Cos.  A  Subs. 

(Year  ended  September  30) 

Gross  earnings .  154,641,424  152,367,731 

Net  earnings .  73,990,621  72,832,595 


Per  Opterating 


Cent 


Ratio 


Increase  1930  1929 


47  0 
43.0 


20.4 

30.4 


19.0 

29.3 


—  1.4 
1.6 


3.0 

3.4 


—  5  0 

—  8.8 


—  2  4 

—  2  5 


11.7 

12.6 


18.2 

27.0 


13.0 

14.9 


4  4 

6.2 


-0.9 

-0.5 


2.9 

4.8 


1.5 

1.6 


53 


52 


57 


56 


64  65 


50 


50 


48 


57  57 


60  61 


55  56 


68  69 


*  1929  includes  gas  properties  sold  May  I,  1929,  Georgia  Power  includes 
Columbus  Electric  A  Power  from  May  1,  1930. 

t  Includes  operation  of  Great  Western  Power,  San  Joaquin  Light  A  Power  and 
Midland  Counties  Public  Service  from  June  12,  1930 

t  In  November  8,  1930  issue  figures  covering  September,  1930  and  September 
1929  were  transposed  in  error. 

S  Operating  expenses  include  depreciation. 
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Business  News  and  Markets 


Power  Show  Mirrors  Progress  of  Year 
Throughout  Electrical  Field 


Four  hundred  exhibitors  tliis 
week  displayed  and  demonstrated  to 
j)r<)l)al)ly  140, 000  visitors  the  year’s 
projjress  and  the  cumulative  result  of 
many  years  of  research  and  develoj)- 
ment  in  the  adaptation  of  power  to 
all  hranches  of  industry.  'I'he  occasion 
was  the  ninth  National  Exposition  of 
Power  and  Mechanical  h'nfjineerinfi: — 
the  Power  Show. 

'J'here  were  no  evidences  of  the  effect 
of  business  depression  at  the  Power 
Show.  Radically  new  developments 
were  probably  fewer  this  year  than 
last,  but  there  were  numerous  adapta¬ 
tions  and  iiKKlifications  and  a  fair 
number  of  new  apjjlications  and  de- 
•'ijL.Mis.  'I'liere  has  been  a  notable  in¬ 
crease  in  the  use  of  hakelite  and  alu¬ 
minum  and  an  expansion  in  the  use  of 
Iselsyn  mot(»rs  to  obtain  remote  control 
and  remote  indications  in  industrial 
practice.  There  was.  incidentally,  a 
marked  increase  this  year  in  attendance 
by  students  from  nearby  colleges,  tech¬ 
nical  .schools  and  high  schools. 

W  hile  there  was  little  variation  this 
year  from  i)revious  years  in  the  general 
type  of  exhibit,  there  appeared  to  be 
greater  emphasis  tm  refinements  of 
various  kinds.  Precision  instruments 
and  recording  devices  were  abundant 
generously  rei)resented. 

One  of  these  measuring  devices,  for 
examide.  measures  to  within  one-hun- 
dred-thousandth  of  an  inch,  hy  an 
electrical  process.  It  is  especially  useful 
for  cylinder  measurement.  A  tiny 
<liamond  point  is  inserted  in  one  end  of  a 
small  bar  armature.  ct)nnected  with  two 
coils  and  a  rectifier  to  give  tolerance 
indications  on  a  delicate  ammeter. 

Distance  indicators  and  remote-con¬ 
trol  devices  were  also  .shown  by 
different  exhibitors.  new  type  of 
graphic  bar»)meter  combines  the  vacuum 
gage  and  barometer  principles  to  give 
absolute  pressure.  A  liquid  level  gage 
measures  volume  under  pressure.  A 
newly  designed  vi.scosimeter  has  auto¬ 
matically  controlkxl  temperature.  A 
new  self-contact  recording  py^'orneter, 
every  part  of  which  is  dead  except  when 
a  change  in  temperature  takes  place, 
was  displayed.  recording  instrument 
measures  percentage  of  condenser  leak¬ 
age  and  indicates  excesses  by  signal 
lights. 


One  company  displayed  an  automatic 
circuit  breaker  which  combines  in  one 
unit  the  instantaneous  action  of  the 
magnet  with  the  time  lag  of  the  thermal 
element  to  give  comprehensive  and 
selective  protection.  It  was  designed 
primarily  to  replace  fuses,  cutouts  and 
branch  circuit  switches  as  a  means  of 
controlling  branch  circuits  up  to  15  amp. 
capacity.  .Another  application  is  the 
protection  and  control  of  small  motor- 
driven  apparatus.  Another  exhibit 
which  attracted  considerable  attention 
included  a  circuit  breaker,  also  combin¬ 
ing  time  limit  and  instantaneous  over¬ 
load,  eitlier  function  being  independent 
of  the  other.  It  is  provided  with  remote 
solenoid  control,  with  hand  control  for 
emergency.  .Safety  is  a  feature  claimed, 
for  it.  as  every  live  part  is  inclosed  in 
.steel. 

For  the  safe  control  of  ])ower  and 
light  distribution  systems  one  company 
exhibited  an  interchangeable  unit  panel- 
board.  It  provides  for  changes  in  the 
size  of  branch  circuit  fuses  and  also  for 
changes  in  line  voltage  or  from  direct 
to  alternating  current. 

As  a  means  of  keeping  the  peak  load 
down  rather  than  being  charged  on  the 
basis  of  a  |)eak  far  in  excess  of  normal 
requirements,  a  power  demand  limitator 
was  shown.  It  may  be  connected  to 
any  part  or  parts  of  the  plant  load  that 
can  be  conveniently  reduced  and  set 
for  the  desired  maximum  demand. 
W’hen  the  demand  reaches  the  setting  of 
the  limitator,  the  latter  functions  to  .so 
reduce  the  load  as  to  hold  the  demand 
within  the  predetermined  maximum. 

The  exhibits  included  also  a  number 
of  interesting  applications  of  the  photo¬ 
electric  cell  and  thermionic  tubes  gen¬ 
erally  to  signaling  systems  in  hundreds 
of  day-to-day  uses. 

T 

Says  Commission  Delay 
Checks  Radio  Business 

The  volume  of  business  in  the  radio 
industry  is  being  limited  by  the  delay 
of  the  Federal  Radio  Commission  in 
granting  27  high  power  broadcasting 
applications  now  before  it.  according  to 
O.  H.  Caldwell,  formerly  Federal  Radio 


Commissioner  and  editor  of  Radio  Re¬ 
tailing  and  Electronics.  Speaking  at  the 
fall  convention  of  the  Institute  of  Radio 
Engineers  in  Rochester  recently,  he  said 
also  that  the  commission’s  delay  is  hold¬ 
ing  up  hundreds  of  millions  of  dollars 
of  potential  radio  receiver  sales. 

On  account  of  the  approaching  satura¬ 
tion  of  the  home  market  for  radios, 
Mr.  Caldwell  pointed  out,  many  leading 
e.xecutives  of  the  radio  industry  predict 
a  marked  falling  off  of  radio-set  sales  in 
1931  and  1932,  figuring  that  from  one 
to  two  million  less  sets  may  be  sold  in 
each  of  these  years  as  compared  with 
1929  and  1930.  The  former  Federal 
Radio  Commissioner  pointed  out,  how¬ 
ever.  that  while  saturation  of  from  50 
to  60  per  cent  is  being  approached  in 
regions  already  served  wdth  radio  broad¬ 
casting.  vast  areas  of  the  United  States 
are  still  without  broadcasting  services. 

T 

One  Million  New  Electric 
Refriseration  Users  in  1931 

No  recent  development  is  of  more  in¬ 
terest  in  central-station  industry  and 
in  electric  refrigeration  circles  than  is 
the  newly  formed  electric  refrigeration 
bureau,  in  the  Commercial  National 
Section  of  the  National  Electric  Light 
Association.  The  electric  refrigeration 
bureau,  t*)  put  it  briefly,  will  be  an 
association  of  thousands  of  local  elec¬ 
tric  refrigeration  bureaus.  Each  of 
the.se  local  bureaus  will  have  as  its  mem¬ 
bers  all  the  local  people  who  are  con¬ 
cerned  with  the  sale  of  electric  re¬ 
frigerators,  including  manufacturers, 
distributors  and  dealers.  A  consider¬ 
able  part  of  its  membership  will  be  com¬ 
posed  of  central-station  commercial 
executives  concerned  with  the  growth  of 
domestic  consumer  load  and  revenue 
through  the  sale  of  electrical  appli¬ 
ances.  The  aim  and  purpose  of  the 
bureau  is  simply  and  clearly  to  stimulate 
the  sale  of  electric  refrigerators  through 
continuous  co-operative  advertising,  both 
national  and  local,  and  through  intensive 
selling  effort. 

The  plan  contemplates  organizing  as 
rapidly  as  possible  a  local  electric  re¬ 
frigeration  bureau  in  every  town  and 
city.  This  local  bureau  will  be  a  center 
of  enthusiasm  and  it  will  encourage  the 
keen  and  healthy  sales  competition  of  its 
members.  It  will  discourage  unfair  or 
destructive  competition.  It  will  bring 
together  all  local  interests  in  a  co-opera¬ 
tive  or  joint  advertising  campaign  which 
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will  not  lessen  or  detract  from  the 
amount  of  individual  advertising  carried 
on  by  each  individual  sales  outlet. 

The  bureau  is  sponsored  by  the  Na¬ 
tional  Electric  Light  Association  and 
supported  by  the  leading  electric  re¬ 
frigerator  manufacturers.  James  E. 
Davidson,  president  of  the  Nebraska 
Power  Company,  has  been  chosen  as 
the  national  chairman  and  leader,  and 
there  is  a  national  executive  committee, 
whose  memhership  is  composed  of  well- 
known  men  in  the  electric  refrigeration 
industry  and  also  of  men  of  proved 
leadership  in  the  central-station  busi¬ 
ness.  This  national  executive  committee 
is  assisted  by  a  plan  committee,  by  the 
National  Electric  Light  Association  and 
by  a  permanent  field  force.  Twelve  re¬ 
gional  directors  have  been  appointed, 
each  responsible  for  the  success  of  the 
undertaking  in  his  territory.  With  this 
centralized  and  regional  organization 
established,  the  way  is  clear  for  the 
rapid  formation  of  local  electric  refrig¬ 
eration  bureaus  in  every  state  and  dis¬ 
trict  ill  the  United  States  and  in  every 
province  in  Canada.  A  continuous  cam¬ 
paign  of  advertising  in  the  foremost 
national  magazines  will  begin  just  prior 
to  April  1  and  will  continue  throughout 
1‘).31. 

T 

N.  E.  M.  A.  Standards 
Committee  Meets 

At  a  meeting  of  the  standards  commit¬ 
tee  of  the  National  Electrical  Manufac¬ 
turers’  Association  held  on  October  22 
a  number  of  actions  were  taken,  as  in¬ 
dicated  in  the  following  paragraphs: 

Indorsctncnt  of  I.E.C.  Actions. — The 
committee  indorsed  the  actions  of  the 
United  States  delegates  to  the  Interna¬ 
tional  Electrotechnical  Commission  meet¬ 
ing  at  Stockholm  in  July,  1930,  including 
the  agreements  reached  on  temixTatiire 
rise  of  transformers,  motors  and  gen¬ 
erators,  and  the  tolerances  allowable  under 
guarantees.  The  approved  matter  is  the 
“2  (Secretariat)  212”  moclified  as  per  the 
resume  prepared  before  the  meeting  by 
advisory  committee  Xo.  2  on  rating  of  elec¬ 
trical  machinery. 

SzAtch(/car  Standards. — The  standards 
committee  approved  certain  standard  steps, 
of  interrupting  capacity  and  ampere  rating 
of  oil  circuit  breakers  and  standard  ratings 
for  bus  structures  for  metal-clad  switch- 
gear. 

Dielectric  Strength  of  Fish  Paper. — 
Standard  rules  on  dielectric  strength  of 
fish  paper  were  approved  by  the  committee 
as  follows :  Thicknesses  of  0.004  to  0.005 
in.  inclusive,  200  volts  per  mil :  over  0.005 
to  0.015  in.  inclusive,  .300  volts  per  mil; 
over  0.015  to  0.040  in.  inclusive,  250  volts 
per  mil. 

Committee  on  Abbreviations  and  Sym^ 
bols. — A  joint  committee  of  the  industrial 
control  and  switchgear  sections  was  au¬ 
thorized  for  considering  symbols  and  ab¬ 
breviations  for  industrial  power  and  switch¬ 
board  control  for  ultimate  submission  to 
the  American  .Standards  .Association. 


Zinc-Coated  Sheets. — The  committee  in¬ 
dorsed  the  report  of  the  A.S.T.M.  Specifi¬ 
cations  A-93-27  for  zinc-coated  iron  and 
steel  sheets,  w’hich  is  now  before  a  sec¬ 
tional  committee  of  A.S.A. 

Investigation  of  Noise  Measurement. — 
The  committee  approved  on  September  26 
a.  request  of  the  mot<,>r  and  generator  sec¬ 
tion  for  contact  with  outside  bodies  which 
are  investigating  means  for  measuring 
noise  produceef  by  electrical  equipment  such 
as  motors  and  control  apparatus. 

Specifications  for  Crane  Controllers. — 
Specifications  for  a.c.  and  d.c.  magnetic 
controllers  for  general-purpose  traveling 
cranes  were  approved  by  the  committee  on 
September  26. 

T 

TRADE  BRIEFS 

Weston  Electrical  Instrument  Corpo¬ 
ration  will  redeem  on  January  1  next 
12.600  shares  of  its  class  A  stock  at 
$37.50  and  dividends. 

• 

A  new  inillion-dollar  transformer  tank- 
shop  is  to  be  erected  at  the  General 
Electric  plant  in  Pittsfield,  Mass. 

• 

J.  K.  Webb  has  been  appointed  Texas 
representative  for  the  .Allen-Bradley 
Company,  Milwaukee,  Wis.  He  is  an 
electrical  engineer  and  well  acquainted 
with  the  Te.xas  territory.  His  office  is 
located  at  Dallas. 

• 

Ward  Leonard  Electric  Company, 
Mount  Vernon,  N.  V.,  announces  the 
app(»intment  of  R.  C.  James  as  sales 
representative  in  the  .Seattle  flistrict. 

• 

C.  H.  Wheeler  Manufacturing  Com¬ 
pany,  Philadelphia.  Pa.,  announces  that 
Thomas  B.  Whitted,  assistant  to  the 
vice-president,  will  be  in  charge  of  the 
New  York  office,  which  has  recently 
moved  to  the  Woolworth  Building. 

• 

Okonite  Company  announces  the  ap¬ 
pointment  of  J.  E.  Harrall  as  sales  rep¬ 
resentative  to  the  light  and  power  in¬ 
dustry  in  the  district  which  centers 
around  I’hiladelphia. 

• 

Announcement  has  been  made  of  the 
apj)ointment  of  E.  S.  Conrad,  who  re¬ 
cently  was  made  general  .sales  manager 
of  the  Diamond  Electrical  Manufactur¬ 
ing  Company,  w-ith  headcjuarters  in  Los 
Angeles,  to  the  position  of  vice-presi¬ 
dent  in  charge  of  operations  of  the 
Square  D  Company  of  Te.xas.  The 
Square  D  Company  of  Te.xas  is  the  new 
name  of  the  Diamond  Electrical  Manu¬ 
facturing  Company  of  Texas  and  it  will 
operate  as  a  .separate  unit,  handling  the 
sale  of  Diamond  E,  Square  D  and  In¬ 
dustrial  Controller  material  in  the  states 
of  Te.xas.  Louisiana.  Oklahoma.  Missis¬ 
sippi,  .Arkansas  and  part  of  Tennessee. 
The  company  has  a  manufacturing  plant 
at  Houston,  Tex. 


Blaw-Knox  Earninss 
Close  to  Those  of  1929 

Net  profits  for  1930  equal  to  or 
greater  than  those  of  1929,  according  to 
officials  of  the  Blaw-Knox  Company, 
have  been  reported.  Last  year  net  profit 
was  $2,838,734,  equal  to  $2.16  a  share. 
The  stock  is  on  an  annual  dividend  basis 
ot  $1.50,  so  that  requirements  for  the 
present  year  should  be  earned  by  a  com¬ 
fortable  margin. 

Substantial  orders  are  being  received 
from  cities  in  New  Jersey,  Pennsyl¬ 
vania,  New  York  and  Illinois.  This  re¬ 
flects  municipal  improvement  programs. 
Foreign  business  has  been  growing  and 
|)lants  were  recently  opened  in  England 
and  France. 


T 

Cleveland  Has  New 
Patent  Service 

4'hrol’gh  a  .xew  service  establishe*!  by 
the  Industrial  Development  Department 
of  the  Chamber  of  Commerce,  inventors 
may  submit  descriptions  of  their  de¬ 
vices.  ^These  are  then  listed  in  a  letter 
which  is  sent  to  more  than  2,000  manu¬ 
facturers.  The  man  with  an  idea  only 
is  also  encouraged,  although  it  is  sug¬ 
gested  that  he  protect  him.self  if  patents 
have  not  yet  been  applied  for. 

Those  taking  advantage  of  this  patent 
and  idea  service  are  urged  to  submit 
full  details  with  the  first  letter.  Com¬ 
munications  should  be  sent  to  Industrial 
Development  Department,  Chamber  of 
Commerce,  1704  Terminal  Tower, 
Cleveland. 


T 


Copper  Remains  Dull 
at  Higher  Price 

Copper  business  during  the  last  week 
has  been  of  about  the  same  volume  as 
the  week  before,  with  the  custom 
smelters  and  allied  producers  monopoliz¬ 
ing  the  business.  The  large  producers 
continue  to  hold  at  12  cents  for  Ea.stern 
and  12|  cents  for  Middle  Western  de¬ 
liveries.  but  are  doing  no  business  so 
long  as  there  are  cheaper  offerings  by 
others.  A  week  ago  a  small  tonnage 
was  sold  at  from  1(H  to  lOJ  cents,  and 
the  next  day  most  of  what  little  business 
there  was  averaged  up  to  10 j  to  11 
cents. 


Copper,  eleetrolytir .... 
I.«aa,  .\m.  S.  &  R.  price 

.Vntimony . 

Nickel,  ineot . 

Zinc,  spots . 

Tin,  straits . 

Aluminum,  99  per  cent . 


Nov.  26.  1930 

Dec.  3, 1930 

Cents  per 

Cents  per 

Pound 

Pound 

I0| 

11} 

5  10 

5. 10 

7* 

7  10 

35 

35 

4  10 

4  07} 

25} 

25} 

23.30 

23.30 
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Market  Conditions 

December  opened  with  equipment  business  on  a  low  level 
and  sales  radically  restricted  and  on  a  hand-to-mouth  basis 
in  the  Eastern  district.  Day-to-day  business  on  the  Pacific 
Coast  continues  about  average,  high-tension  insulators  being  a  feature. 

- Street-lighting  sales  are  increasing  in  New  England,  but 

heavy  equipment  is  quiet. 

T 


PACIFIC  COAST 

— Several  large  orders  for  high- 
tension  insulators  are  to  be  placed 
this  year,  including  two  carloads 
for  the  Fresno  area  and  half  a  train- 
load  for  connection  with  the 
Boulder  Dam  project  in  the  south¬ 
eastern  part  of  the  state. 

— Other  large  prospective  business 
includes  $80,000  worth  of  paper  and 
leaded  power  cable  for  the  south¬ 
ern  California  area. 

Some  excellent  machinery  orders  are 
reported,  including  a  2,0()()-kva.  turbo¬ 
alternator  switchboard  and  panel  for 
the  government  plant  at  Mare  Island, 
$20,000  worth  of  relays,  oil  circuit 
breakers  and  transformers  for  Hono¬ 
lulu,  $15,000  worth  of  induction  heater 
regulators  for  Portland,  six  General 
Electric  regulators,  valued  at  $5,500, 
for  King  City  and  a  similar  order  for 
San  Jose,  three  250-hp.  motors,  com¬ 
pensators  and  controls  valued  at  $8,500 
to  provide  a  pumping  hookup  for 
tlie  city  of  San  Francisco,  an  800-hp. 
General  Electric  motor  valued  at  $9,000 
sold  to  a  San  Francisco  waterwheel 
company  for  Idaho  installation  and  two 
marine  sets  for  a  ferryboat  on  San 
Francisco  Bay,  covering  generating  mo¬ 
tors  and  the  main  generator  set.  West- 
inghouse  reports  $20,000  worth  of 
elevator  motors,  generator  sets  and  con¬ 
trols  for  Los  Angeles  installation. 
Other  sizable  orders  include  a  $53,375 
electrical-  contract  for  the  Olympic  Club 
building  at  San  Francisco,  a  $200,000 
project  to  provide  additional  power 
for  the  East  Bay  district  from  the 
Mokelumne  River,  an  $800,000  health 
center  building  for  San  Francisco, 
underground  electric  service  for  twelve 
units  of  barracks  for  March  Field,  near 
Riverside,  and  such  outstanding  major 
construction  projects  as  a  $5,000,000 
40-acre  health  sanatorium  for  Phoenix, 
Ariz.,  a  $6,000,000  budget  for  various 
California  hospitals  and  homes,  includ¬ 
ing  $750,000  jobs  at  Agnew,  Eureka 
and  Sonoma,  and  a  six-month  branch 
l)ank  construction  program,  totaling 
$600,000,  for  southern  California. 
Although  conditions  showed  no 


T  T 

improvement  over  other  weeks  in 
November,  last  week’s  volume  was 
deemed  fair  by  jobbers  in  the  Puget 
Sound  district.  Sales  reported  included 
fifteen  crest  gates,  costing  $40,000,  for 
spillway  of  Rock  Island  dam  to  the 
Puget  Sound  Power  &  Light  Company 
by  the  Pacific  Car  &  Foundry  Company, 
one  double  drum  electric  hoist  equipped 
with  100  hp.,  440- volt  motor,  costing 
$3,645,  to  the  city  of  Seattle,  54  motors, 
made  by  Westinghouse,  ranging  from 
15  hp.  down  to  a  King  County  sawmill, 
approximately  $4,000  worth  of  miscel¬ 
laneous  switchgear  to  Puget  Sound  cen¬ 
tral  stations,  about  ten-  motors  from  75 
hp.  down  to  a  pulp  mill  in  eastern  Wash¬ 
ington  and  about  40  motors  from  50  hp. 
down  to  dealers  and  small  industrials, 
the  latter  sales  divided  among  several 
jobbers.  City  of  Seattle  Purchasing 
Department  has  opened  bids  for  10,000 
standard  eight-pin  unpainted  crossarms 
and  the  Lighting  Department  has  asked 
Council  for  $180,000  for  an  underground 
system  at  Broodmoor,  extension  to 
south  end  substation  and  for  telephone 
construction.  Five  applications  for 
water  rights  on  Deschutes  River  in 
Oregon,  contemplating  expenditure  of 
$18,500,000  in  hydro-electric  plants, 
were  filed  with  the  State  Engineer  at 
Salem,  and  the  federal  government  has 
granted  applications  of  the  Zellerbach 
interests  for  power  and  pulp  mill  proj¬ 
ects  near  Juneau  and  Ketchikan,  Alaska, 
costing  about  $30,000,000. 

CONSTRICTION  IfROJECTS 

San  Joaquin  Light  &  Power  Corpora¬ 
tion,  Fresno,  Calif.,  will  build  a  power 
substation  at  Herndon,  to  cost  $540,000, 
and  has  authorized  a  steel  tower  trans¬ 
mission  line  from  that  place  to  Fresno  and 
vicinity,  to  cost  $870,000.  I.  and  J.  D. 
Zellerbach,  Zellerbach  Paper  Company, 
San  Francisco,  Calif.,  have  secured  per¬ 
mission  to  construct  a  hydro-electric  power 
plant  near  Ketchikan,  Alaska,  to  develop 
a  capacity  of  65,500  hp-.,  to  cost  about 
$5,000,000.  Coast  Counties  Gas  &  Electric 
Company,  San  Francisco,  Calif.,  will  make 
extensions  in  transmission  lines  and  power 
substations,  distributing  system,  etc.,  at 
Santa  Cruz,  to  cost  $500,000.  Weyer¬ 
haeuser  Timber  Company,  Longview, 
Wash.,  has  authorized  a  sulphite  pulp  mill 
to  cost  over  $400,000.  Public  Service  Com¬ 
pany  of  Colorado,  Denver,  plans  exten¬ 
sions  at  Valmont  generating  plant,  near 
Boulder,  Colo.,  to  cost  $750,000. 


NEW  ENGLAND 

— Little  interest  in  heavy  equip¬ 
ment  was  noted  during  the  past 
week.  Inquiries  in  good  volume  are 
reported  by  one  manufacturer  rela¬ 
tive  to  turbo-generators.  Recently 
a  number  of  small  units  were  placed 
and  control  equipment  ordered. 

— Diesel  motor  sales  for  marine 
purposes  recently  noted  are  of  in¬ 
terest.  Small  motors,  according  to 
one  prominent  manufacturer,  are 
steady,  though  in  single  orders. 
Scheduled  materials  are  less  active 
except  for  some  interest  in  interior 
lighting  effects. 

Contracts  for  institutional  buildings 
totaling  over  $5,000,000  will  soon  pro¬ 
vide  orders  for  wiring  accessories  in 
good  volume.  Street-lighting  interest 
is  gaining;  one  manufacturer  records 
.sales  of  street  lights  and  traffic  signal 
devices  considerably  above  the  volume 
reported  for  last  year ;  further  extension 
of  these  systems  is  planned.  Of  the 
special  equipment  lines,  marine  control 
equipment  is  in  demand. 

construction  projects 

Mount  Waldo  Granite  Company,  Mount 
Waldo,  Me.,  plans  electric-operated  cut¬ 
ting  and  finishing  plant  to  cost  about  $50,- 
000.  Public  Service  Company  of  New 
Hampshire,  Manchester,  contemplates  ex¬ 
tensions  in  lines  at  Lisbon,  Bethlehem  and 
vicinity.  Harvard  University,  Cambridge, 
Mass.,  has  filed  plans  for  a  chemical  and 
mechanical  laboratory  to  cost  about 
$1,500,000. 

❖ 

SOUTHEAST 

— Few  activities  worthy  of  com¬ 
ment  are  reported  for  the  South¬ 
east.  Preparation  of  1931  budgets 
by  the  larger  power  companies  has 
serz’ed  to  reduce  the  volume  of  busi¬ 
ness  placed  by  them,  though  a  few 
satisfactory  wire  orders  arc  re¬ 
ported. 

A  Georgia  company  ordered  $12,200 
worth  of  bare  and  weatherproof  copper 
wire  and  a  Florida  company  purchased 
50,000  lb.  of  bare  copper  wire.  A  Ten¬ 
nessee  company  ordered  10,000  lb.  of 
No.  2/0  bare  copper  wire,  while  another 
company  in  the  same  state  has  inquiries 
out  on  two  cars  of  bare  and  weather¬ 
proof  copper  wire  and  it  is  expected  this 
order  will  he  placed  during  the  coming 
week.  Some  other  central  station  or¬ 
ders  are  for  $2,000  worth  of  metering 
equipment,  $1,725  worth  of  small  trans¬ 
formers  and  $1,700  worth  of  arresters. 
The  only  industrial  order  of  any  par¬ 
ticular  size  reported  was  placed  by  a 
Carolina  textile  mill  for  1,000  6-hp. 
motors.  One  of  the  leading  sign  manu- 
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facturers  reports  recent  orders  for  a 
$4,8(X)  installation  for  a  Florida  theater 
and  a  $6,000  hotel  installation  in  Ten¬ 
nessee,  with  a  satisfactory  volume  of 
orders  for  small  installations  over  the 
territory  as  a  whole. 

CONSTRUCTION  PROJECTS 

Natural  Bridge  of  Virginia,  Inc.,  Nat¬ 
ural  Bridge,  Va.,  plans  extensions  in  power 
plant  and  installation  of  additional  equip¬ 
ment.  Huntington,  \V.  Va.,  contemplates 
extensions  in  lighting  system.  Mountain 
Power  Company,  Tellico  Plains,  Tenn.,  has 
made  application  for  permission  to  build 
hydro-electric  power  plant  to  cost  over 
$2,000,000.  Augusta  Canal  Company,  Au¬ 
gusta,  Ga.,  plans  power  plant  to  cost  over 
^00,000,  with  transmission  system.  Mis¬ 
sissippi  Power  Company,  Gulfport,  Miss., 
plans  transmission  line  from  l.umberton 
to  Purvis.  Miss.  Florida  Power  Corpora¬ 
tion,  St.  Petersburg,  Fla.,  plans  extensions 
in  substation  facilities  and  lines  at  New 
Port  Richey,  Fla.,  and  vicinity. 

❖ 

MIDDLE  WEST 

— Gexer.m.  ur.sixEii.s  ix  the  Middle 
ll’cst  section  appears  to  he  making 
some  improvenrent.  A  considerable 
number  of  favorable  indications  of 
the  return  of  normal  business  are 
being  observed  and  it  is  generally 
felt  that  the  so-called  turn  has  been 
reached. 

— It  is  expected  that  the  figures  for 
the  month  of  November  unll  show 
an  appreciable  increase  in  the  vol¬ 
ume  of  business  transacted  over  that 
of  October  and  the  outlook  for 
December  is  much  more  promising. 

While  the  steel  industry  is  doing  little 
more  than  marking  time,  the  automotive 
and  automotive  parts  industries  show 
improvement.  The  railroads  are  con¬ 
tinuing  their  equipment  purchasing  and 
more  maintenance  material  is  being 
bought.  Industrial  activity  still  con¬ 
tinues  somewhat  spotty.  Retail  trade 
has  picked  up  considerably,  due  perhaps 
to  pre-holiday  purchasing  and  to  the 
advent  of  cold  weather.  The  various 
utility  companies  are  starting  as  much 
work  as  possible  in  an  effort  to  reduce 
unemployment,  conservatively  to  plan 
expansion  next  year. 

CONSTRUCTION  PROJECTS 

Northern  States  Power  Company,  Eau 
Claire,  Wis.,  plans  lighting  system  at  Chip¬ 
pewa  Falls,  Wis.  Ford  Motor  Company, 
Dearborn,  Mich.,  plans  addition  to  auto¬ 
mobile  assembling  plant  at  Long  Beach, 
Calif.,  to  cost  about  $1,000,000.  University 
of  St.  Xavier,  Cincinnati,  Ohio,  plans  man¬ 
ual  training  school  to  cost  $350,000. 
nirect-.A.ction  Stove  Company,  Lorain, 
Ohio,  contemplates  additions  to  cost  over 
$400,000.  Interstate  Power  Company, 
Dubuque,  Iowa,  will  install  ornamental 
lighting  system  at  Plainview,  Minn.  Iowa 
Public  Service  Company,  Sioux  City,  Iowa, 
plans  extensions  in  transmission  lines  at 
Denison  and  Cherokee,  Iowa.  Iowa  Rail¬ 


way  &  Light  Corporation,  Cedar  Rapids, 
Iowa,  plans  extensions  in  transmission  lines 
in  Carroll,  Boone  and  other  counties. 
Iowa- Nebraska  Light  &  Power  Company, 
Malvern,  Iowa,  will  make  extensions  and 
improvements  in  local  power  substation  to 
cost  $80,000.  Central  States  Electric  Com¬ 
pany,  Cedar  Rapids,  Iowa,  plans  extensions 
in  transmission  lines  at  Wellsburg,  Iowa, 
and  vicinity. 

❖ 

EASTERN 

— BuSIXE.SS  CONTINUES  SCATTERED  in 
the  Eastern  district  and  commit¬ 
ments  arc  at  a  low  level.  Incoming 
inquiries  shozv  that  restricted  sales 
can  be  expected  for  several  weeks 
to  come,  for  buyers  are  holding 
quite  tenaciously  to  a  hand-to-mouth 
policy.  Such  central  station  de¬ 
mand  as  nozv  prevails  is  directed 
almost  solely  to  substation  equip¬ 
ment  and  line  apparatus. 

— Municipal  account  looms  as  an 
important  factor  during  the  next 
month  or  tzvo,  and  inquiries  from 
that  source  give  prospects  of  fair- 
sised  contracts. 

General  Railway  Signal  Company 
has  secured  the  contract  for  interlocking 
and  signaling  equipment  for  new  sub¬ 
way  lines,  totaling  $2,178,000.  Railway 
account  is  taking  a  turn  for  the  better, 
following  a  valley  period  for  the  past 
six  months.  Atchison,  Topeka  &  Santa 
Fe  Railway  has  authorized  the  purchase 
of  eighteen  gas-electric  motor  cars  and 
w’ill  be  in  the  market  for  other  equip¬ 
ment,  as  well,  at  an  early  date.  Balti¬ 
more  &  Ohio  Railroad  Company  will 
install  an  automatic  signal  system  from 
Glenwood  Junction  to  Gilkeson,  W.  Va., 
and  a  centralized  train  control  system 
from  the  latter  place  to  Wheeling,  W? 
Va.,  estimated  to  cost  $680,000;  work  is 
expected  to  be  scheduled  for  the  early 
future. 

Forthcoming  marine  account  includes 
a  steel  Diesel  engine-electric  tanker  for 
the  Atlantic  Refining  Company,  Phila¬ 
delphia,  Pa.,  to  be  built  at  the  local  yard 
of  the  Sun  Shipbuilding  &  Drydock 
Corporation ;  there  will  be  three  electric 
generators,  with  main  propelling  motor 
of  400  hp.  and  triple  motorized  equip¬ 
ment  for  regular  service  and  emergen¬ 
cies,  New  York  Shipbuilding  Com¬ 
pany,  Camden,  N.  J.,  a  subsidiary  of  the 
American  Brown  Boveri  Electric  Cor¬ 
poration,  has  contracts  for  two  30,000- 
ton  ocean  liners  for  the  United  States 
Lines,  each  to  cost  about  $9,500,000. 

A  central  station  in  northern  New 
York  has  placed  a  contract  with  a  state 
manufacturer  for  control  apparatus,  mo¬ 
tors  and  miscellaneous  equipment  to  a 
sum  of  $40,000.  A  metropolitan  utility 
company  has  purchased  motors  and  con¬ 
trol  equipment  to  an  amount  of  $30,000, 
the  order  going  to  a  New  York  maker. 


A  central  station  in  Missouri  has  placed 
a  commitment  for  wire  aggregating 
$30,000,  about  one-half  the  business 
being  secured  by  a  New  Jersey  pro¬ 
ducer.  A  New  Jersey  central  station 
has  contracted  for  transformers  and 
accessory  apparatus  with  a  New  York 
manufacturer,  approximating  $35,000. 
Union  Electric  Light  &  Power  Com¬ 
pany,  St.  Louis,  is  in  the  market  for 
insulators  for  transmission  line  service 
and  auxiliary  equipment,  estimated  to 
cost  close  to  $300,000,  and  will  soon 
place  orders. 

CON.STRUCTION  PROJECTS 

Board  of  Education,  New  York,  has  au¬ 
thorized  an  industrial  school  for  boys  in 
Brooklyn,  to  cost  over  $1,000,000.  Brook¬ 
lyn  Edistm  Company,  Brooklyn,  N.  Y.,  has 
authorized  fund  of  $5,000,000  for  exten¬ 
sions  and  improvements  in  underground 
conduit  system  and  lines.  General  Elec¬ 
tric  Company,  Schenectady,  N.  Y.,  has 
plans  for  factory  addition  and  power  plant 
at  Cleveland,  Ohio,  reported  to  cost  over 
$200,000.  American  Can  Company,  New 
York,  is  completing  plans  for  plant  at 
Seattle,  Wash.,  to  cost  close  to  $750,000. 
Department  of  Hospitals,  New  York,  will 
soon  take  bids  for  power  plant  at  Harlem 
Hospital,  to  cost  over  $250,000.  Attica 
Film  Corporation,  New  York,  has  filed 
plans  for  six-story  plant  to  cost  $550,000. 
New  Jersey  Bell  Telephone  Company,  New¬ 
ark,  N.'  J.,  plans  equipment  storage  and 
distributing  plant,  with  automobile  service 
and  garage  unit,  at  Irvington,  to  cost  over 
$500,000.  Board  of  Education,  Newark, 
N.  J.,  will  receive  bids  until  December  10 
for  electrical  supplies,  electric  time  clocks, 
air  compressors  and  other  equipment.  Sus¬ 
quehanna  Transmission  Company,  Balti¬ 
more,  Md.,  plans  transmission  line  from 
Safe  Harbor,  Pa.,  to  Baltimore  and  vicin¬ 
ity,  to  cost  over  $500,000.  Veterans’  Bu¬ 
reau.  Washington,  D.  C.,  will  receive  bids 
until  December  23  for  coal-handling 
equipment. 

❖ 

SOUTHWEST 

— The  volume  of  sales  in  stock  sices 

of  apparatus  is  probably  less  than 

last  week,  although  the  number  of 

orders  is  holding  up. 

Contract.s  were  closed  for  the  equip¬ 
ment  of  a  municipal  electric  plant  in 
southeast  Missouri,  the  amount  totaling 
$123,600,  covering  two  turbo-generators, 
600  kva.  each ;  transformers  and  sub¬ 
station  equipment,  and  $16,000  for 
standards  and  other  material  for  a 
“white  way.”  Two  other  “white  way” 
jobs  are  reported,  one  for  $5,000  and 
the  other  $1,200.  A  local  power  com¬ 
pany  bought  twelve  substation  oil  cir¬ 
cuit  breakers  to  cost  $5,500. 

CONSTRUCTION  PROJECTS 

Kansas  City,  Kan.,  has  plans  under  way 
for  installation  of  additional  equipment  in 
power  plant.  Texas  &  Pacific  Northern 
Railway  Company,  Dallas,  Tex.,  plans  ma¬ 
chine  and  repair  shops  to  cost  $200,000. 
Santa  Anna  Glass  Company,  Santa  Anna, 
Tex.,  contemplates  plant  to  cost  $100,000. 
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New  Equipment  Available 


The  Type  SCR  motors  are  available 
in  ratings  ranging  from  ^  to  5  hp.  at 
1,800  r.p.m.  and  from  4  to  2  hp.  at 
1,200  r.p.m. 


Oil-Immersed  Starters 
with  Overload  Protection 


measuring  sphere  gaps,  resistors  in  rail¬ 
way  signals,  resistors  in  electrolytic 
lightning  arresters,  high  resistance 
shunts  for  pow-er-limiting  reactors,  and 
Oii.-iM.MEKSEii  TiiEKMOLo.M)  ST.\RTERS,  'in  surge-testing  circuits  and  a.c.  and 
control  ecjuipment  which  gives  across-  d.c.  testing  outfits, 
the-line,  full-voltage,  full-current  and 

full-tor(jue  starting  with  overload  and  T 

low-voltage  protection,  have  been  de-  r'  i  i  i  /- 

veloped  by  the  Monitor  Controller  Com-  bolderleSS  ConnectorS 

SoLDERLESS  for 

be 

taken  from  the  same  pole  or  rack  are 
announced  Hubbard  &  Company, 
Pittsburgh,  Pa.  This  device  consists  of 
^  grooved  solid-copper  forging  having 
^  which  is  screwed  a  brass- 

nut-and-keeper  assembly  that  clamps  the 
conductor  in  the  groove  of  the 
forging.  7'he  connector  is  drilled  for 
I  '  two  bolts  and  two  conductors  may  be 

connected  to  each  of  these  bolts.  This 
S 'll'  device  is  said  to  allow  temporary  serv- 

^  ice  disconnection  at  the  pole  without 

Mt  A  disturbing  other  services  or  cutting 


Air  separation  coal  pulverizers 
which  utilize  the  spherical-ball  and 
grinding-ring  principle  of  pulverizing, 
in  which  fineness  is  not  affected  by  wear 
of  grinding  parts,  and  which  do  not 
have  parts  in  the  grinding  zone  that 
require  lubrication,  are  announced  by 
the  Fuller  Lehigh  Company,  Fullerton, 
Pa.  This  pulverizer,  designated  Type 


Induction  Motors 

for  Reversins  Operations 

Single-phase,  repulsion,  induction 
MOTORS  capable  of  very  frequent  re¬ 
versal  are  announced  by  the  General 
Electric  Company,  Schenectady,  X.  Y. 
These  motors,  designated  Type  SCA, 
have  the  same  appearance  as  the  Type 
SCR,  general-purpose,  single-phase  mo¬ 
tors  and  are  mechanically  interchange- 


pany,  Baltimore.  Md.  These  starters 
consist  of  a  standard  Monitor  magnetic 
contactor,  a  thermal  relay  and  an  oil- 
tight  inclo.sure.  The  oil  level  is  such  as 
completely  to  immerse  the  contactor  and 
the  contacts  of  the  relay,  while  the 
thermal  elements  are  mounted  above  the 


R,  has  no  metal-to-metal  abrasion  of 
grinding  parts,  and  wear  results  only 
from  coal  abrasion.  The  balls  wear 
spherically  and  the  mill  has  exceptionally 
low  maintenance  and  power  consump¬ 
tion.  according  to  the  manufacturer. 

The  grinding  elements  consist  essen¬ 
tially  of  two  rows  of  large  diameter  steel 
balls  and  two  stationary  and  one  rotat¬ 
ing  steel  grinding  rings.  The  rows  of 
balls,  one  of  wdiich  is  mounted  above 
the  other,  are  separated  and  propelled 
by  the  rotating  ring,  which  is  driven 
by  the  main  driving  shaft  on  which  it 
floats. 

All  bearings  and  gears  of  the  Type  B 
pulverizer  are  effectively  sealed  and  are 
lubricated  by  an  automatic  force-feed 
oiling  system.  The  pressure  on  the 
grinding  mechanism  is  adjustable  and 
5:  Manufacturing  Company,  able  in  all  respects  with  corresponding  the  mills  are  generally  adjusted  for  a 

burgh.  Pa.  Being  made  of  horsepower  and  speed  ratings  of  that  fineness  of  65  to  70  per  cent  through 

a  new  ceramic  composition,  type,  a  200-mesh  screen  and  not  over  2  per 

rs  possess  remarkable  electri-  The  control  for  this  reversing  motor  cent  which  will  not  pass  through  a  50- 
inance  characteristics.  is  very  simple,  consisting  only  of  a  mesh  screen.  These  machines  are  built 

esistance  rods  can  be  used  as  full-voltage,  three-pole  reversing  switch  in  capacities  up  to  40  tons  of  coal  per 

liting  devices  with  potential  which  may  be  either  manual  or  mag-  hour. 

;r  fuses  where  the  amount  of  netic.  The  starting  torque  of  the  motor  Details  of  the  heavy  cast-iron  and 
small,  as  relay  and  klydono-  is  high,  ranging  from  225  to  275  per  steel-plate  construction  may  be  seen  in 

unts,  series  resistances  for  cent  of  normal  full-load  running  torque,  the  illustration. 


In  addition  to  the  usual  overload  pro¬ 
tection,  this  control  e(|uipment  will  dis¬ 
connect  the  motor  if  the  voltage  fails 
or  drops  excessively.  It  will  also  insure 
jtolyphase  motors  against  damage  which 
results  from  running  single  phase,  ac¬ 
cording  to  the  manufacturer. 
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